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A new and improved type of grid 
construction that secures even n 
brilliant results than our previ 
grid. 

A neat compression band attach 
ment for holding the patient still 
during exposure. 
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BRADY'S BUCKY DIAPHRAGM 


for the exposure I to go time at $5.00 extra 

Our speed control is accurate and reliable and timed in actual seconds. It does not require constant 
repairs. We claim it is the smallest, neatest and most effective Bucky on the market, 6:1 ratio 
cutting off practically 90% of secondary. Takes all makes of cassettes to 17 x 17 size, operates in hori 
tal or vertical position, and does Stereoscopic work in either direction. 

All metal construction electrically welded and practically indestructible. They do not 
date.” Price $250.00 list with cash discount for quck payment. 

DEVELOPING TANKS 

Our stone tanks are considered the best de- SS 
signs and values on the market. Each has a space 
for ice or hot water for controlling the develop- 
ing temperature. The 5 and 6 compartment styles 
also have a 4"" air space to prevent temperature 
of wash water from affecting the temperature of 
developer. Lengths over all 2414'-34"-4014" re- 
spectively. Illustration shows our regular 6 com- 
partment style. Special stylesto order. We have 
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¢ Our papel entitled ‘Deep Roentgen 
Therapy of Neoplastic Pulmonary 
\letastases”’ read at the Twenty-f urth 
Annual Meeting of the American Roentgen 
Ray Society, Chicago, Ill., September 19, 
1922, we referred briefly to changes 
occurring in the normal tissues within the 
chest incident to the application of heavy 
radiations, such as are necessar\ the 
therapy of primary or secondary intra- 
thoracic tumors, Or as are sometimes used 
In postoperative treatment of mammary 
carcinoma. In this communication we wish 
to discuss in detail the development and 
nature of such changes, and, based upon 
clinical, roentgenological and _ histological 


findings, to bring to your attention that 
they are the direct result of too intensive 
irradiation. 

During the period of the superficial 


roentgen therapy intrathoracic changes 

manifesting themselves in pulmonary and 
pleural conditions—-were but scarcely 
observed, and not until November, 1921, 
were such changes recorded, when Groover, 
Christie and Merritt made their first 
communication on the subject at the 
Section of Radiology of the Southern 
Medical Association. These authors were 
under the impression that some of the 
changes observed within the chest follow- 


ing roentgen-ray treatment of breast 
carcinoma were due to the treatment 
rather than to extension of the original 
* Read at the Fifth Annual Meeting, Eastern Se 
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disease, as venerally LCCE pted at that time. 
Later, Taylor, Hines. and Rose described 
similar changes, and they also attributed 
their appearance to too heavy radiation. 
On the other hand, many authors by 
studying a great number of patients 
treated for carcinoma of the breast for a 


period of sever: al vears did not observe the 


changes noted by Groover and his co- 
workers, a fact which induced many 
roentgenologists to directly deny dele- 


terious effect of the 
lungs and pleurae. The question 
further complicated by the report of 
Warren and Whipple, who concluded from 
their experiments on dogs that no patholog- 
ical changes can be produced in the lungs 
or pleurae of dogs by aueesien exposure. 

Since the introduction of the copper 
filter, and especially since the use of the 
higher voltage therapy the 
changes described by Groover and _ his 
associates are observed more and more 
often. In fact, under certain undesirable 
conditions they occur a routine mani- 
festation. In studying our patients who 
have received heavy radiations over the 
chest for the past three years, and by 
paying especial attention to the technique 
employed in the different cases, we have 
tried to find some explanation for the 
appearance of these intrathoracic changes, 
and thus to arrive at some definite con- 


clusions with regard to their nature and 


roentgen rays on the 
was 


however, 
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the type and amount of radiation neces- 
sary for their production. The following 
are our observations: 


Intrathoracic changes are observed 
wherever a too intensive radiation has 


been given. The quality of the rays used 
is of no influence; one sees the same 
changes appear when using the long wave 
length (0.22-0.3 A.U.) superficial radiation 
as when using the short wave length 


(o.11-0.15 A.U.) deep roentgen-ray ther- 
apy—if a certain minimum dose of rays 
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tissues present, could the changes so excel- 
lently described by Groover and his co- 
workers be observed more often. Of course 
their appearance in the majority of cases 
was slow, because of the long and repeated 
radiation necessary in order to produce 
the summation effect of the rays, and thus 
in many cases they have coincided with 
the extension of the original disease 
itself. This made the problem very difli- 
cult, especially the 
examinations reported by 


since post-mortem 


Hines and 


Fic. 1. Metastases to the intrathoracic structures in 
a case of osteogenic sarcoma of the pelvis. The 
primary lesion of the pelvis was successfully treated 
by two series of deep roentgen-ray therapy. However, 
six months later metastases developed to the lungs 
and mediastinum. 


has been projected into the tissues. How- 
ever, because of the lesser penetration 
of the rays of long wave length, and espe- 
cially because of the danger of burning the 
skin of the chest by the longer exposure, in 
the era of superficial roentgen-ray therapy, 
this minimum dose could rarely be pro- 
jected in one single sitting; therefore, no 
changes could be seen. Only when repeated 
exposures were given at short intervals so 
that a summation of the effect of the 
rays was possible, especially in cases where 
there was a locus minor resistentiae of the 


Fic. 2. Same as Figure 1. One single dose 
S.U.D. was given over the tntrathor 
Three weeks later. Che metastase 
entirely disappeared, and there is normal appea 


of the chest. 


per cent 
Structures. 


Rose—the only 


anatomico-pat hole ICA 
on record 


referred to cases where, 
besides the fibrotic changes, extension of 
the original disease to the lungs, pleurae 
and mediastinum had taken place. In the 
one case of Rose where no extension of the 
disease could be found at the necropsy, 
there were no changes in the lung, the 
only pathological finding having been the 
presence of a large amount of pleural 
effusion, which might have been the result 
of roentgen-ray exposures, but there was 
no thickening of the pleura and there were 
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two small tuberculous foci in the apex of the 
same lung. Thus, there was no direct evi- 
dence that the intrathoracic changes de- 
scribed were due to roentgen-ray exposures. 

The introduction of high voltage 
therapy, however, by producing more 
penetrating rays, and especially because of 
the lessened danger of skin damage, 
resulted in the administration of much 
to the intrathoracic structures, 
and in consequence in the 


more trequent 
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be applied to these structures. Nick and 
Schlager, who measured the absorption 
coefficient of various tissues, found, for 
example, that if the absorption of water Is 
taken as 100, the absorption of the lungs 
will be 86, and that of the heart 106. We 
believe that the absorption coefficient of 
the lungs is still lower than the figure given 
by Nick and Schlager; it hardly exceeds 
80. As a result of this increased permea- 


bility, the depth dose in a lung tissue Is 


Same as Figure 1. Three months later. There 
is radiation infiltration of the roots of the lungs and 
ot both lowe! lobes There iS ilso obscur ition of the 
left phrenocostal angle. 


production of changes which we think are 
the direct effect of too heavy radiation. 
We have tried to determine exactly the 
minimum dose necessary in order to pro- 
duce these intrathoracic changes, but from 
the beginning we have been confronted 
with the difficult task of measuring differ- 
ent absorption coeflicient values. The intra- 
thoracic structures, such as lungs, pleurae, 
mediastinum, heart, etc., all have different 
densities; and also the scattered radiation 
within these various media gives different 
values; therefore, the distribution curves 
as measured in the water phantom cannot 


as Figure 1. Six months later. 


Fic. 4. Same 
tion infiltration has almost entirely cleared up. 


The radia- 


much higher than in a water phantom. 
Therefore if one tries to cross-fire the 


chest by using the figures as measured in 
the water phantom, parts of the lungs will 
receive very high doses of rays. It Is evi- 
dent, then, that the construction of 

special lung phantom is necessary. It i 
not the aim of this paper to enter into a 
detailed discussion with regard to these 
physical measurements. This will be done 
on another occasion when describing the 
technique of the treatment of carcinoma 
of the breast. However, we should like to 
emphasize the fact that the figures quoted 
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below correspond as nearly to the doses 
projected into the intrathoracic structures 
as is possible with the actual method of 
measurements. 

The changes produced by the radiation 
within the chest are of two different types: 

A. Early changes, manifesting them- 
selves as infiltration, and 

B. Late changes, appearing as fibrosis. 

If a single dose, less than 100 per cent 
S.U.D., is given over part of the lung or 


Fic. 4. Same as Figure Two years later. 


appearance of the chest. 


Norm il 


over the entire lungs, no changes will 
occur which can be observed clinically or 
roentgenologically. However, 
100 per cent S.U.D. is exceeded, charac- 


teristic changes may appear: if the dose 
is not more than 130 to 140 per cent 
S.U.D., the changes manifest themselves 


as infiltration, usually clearing up within 
from six to nine months following the 


exposure, but if the dose is larger than 
140 per cent S.U.D., the infiltrative 


changes may go over into fibrosis and thus 
become permanent. In our treatments we 
never exceeded a dose of 150 per cent 
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S.U.D. Consequently we do not know 
where the tolerance limit of the lungs is; 
but we would conclude that for one single 
dose of radiation this is rather high. Thus, 
there is but little danger in using the 
present method of treatment of producing 
any serious damage to the lungs from on: 
single series of exposures. 


If the treatment is repeated, however, 
different conditions arise. From ou 
observation of the radiation effect on other 


Fic. 6. Radiation infiltration of the left lung. Patient 
received for a period of six months numerous super 


ficial roentgen-ray exposures Ove! the entire lef 
chest at regular intervals of three weeks. The indi 
vidual doses reaching the intrathoracic structure 


were less than 30 per cent S.U.D. 


tissues, we know that repeated roentgen- 
ray exposures produce a locus minoris 
resistentiae. This probably occurs als» 
within the intrathoracic structures. Of 
course such tissues have a_ gradually 
decreasing tolerance limit towards further 
radiation. Thus we see that doses as small 
as 30 to 40 percent S.U.D., when given at 
very short intervals for a longer period of 
time, as for example practiced in the 
technique of the superficial radiation, 


“if 
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under certain conditions—if a summation 
of the rays takes place—are likely to 
produce changes more serious in character. 
If a dose of 40 to 100 per cent S.U.D. is 
repeated at longer intervals (two to three 
months) at least three or four times, or if 
a dose larger than 100 per cent $.U.D. ts 
repeated for the second time, these changes 
become routine manifestations; they are 
more extensive and often lead to perma- 
nent injury of the tissues exposed. Of 
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characteristic clinical and roentgenological 
changes may occur. Clinically a dry, 
unproductive cough develops, which some- 
times is complicated with hoarseness and 
difficulty in If the cough 
already existed before the treatment, as, 


SW alle ing. 


for example, in cases of pulmonary tumors, 
this may increase in severity, so that the 
patient may be under the impression that 
his condition is getting worse. Sometimes 


dyspnea on the least exertion followed by 


Fic. 7. Same as Figure 6. Four months later. The proc- 
ess is clearing up. There is now but little infiltration 
of the hilus and the roots of the left upper lobe 


course, the production of such injuries in 
organs of as vital importance as the lungs, 
may have serious consequence. 


A. INFILTRATION OF THE 
PLEURAE 


LUNGS AND 


(1) If a single dose of 100 to 140 per 
cent is delivered to the lungs, such as it Is 
necessary to administer in the treatment 
of neoplastic conditions of the lungs, or as 
is given in some cases of mammary tumors, 


Fic. 8. Same as Figure 6. Six months later. Infiltration 
has entirely disappeared. Except for the slight in- 
crease of the linear markings and some deformity of 
the left leat of the diaphragm there is normal appear- 
ance of the chest. 


asthmatic spells, aggravates the condition. 
A physical examination will reveal the 
presence of harsh breath sounds of a 
blowing character, especially in the region 
of the roots of the lungs. The percussion 
remains negative and the temperature 
normal. 

Roentgenologically, irregular hazy 
washed-out shadows appear at the roots 
of the lungs, simulating central pneu- 
monia. The process usually remains local- 
ized, and if no further roentgen-ray 


| 

| 
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exposures are given it as a rule clears up 
within six to nine months from the date 
of its appearance. This is illustrated in 
Figures I~—5. 


The patient was a woman, aged twenty-eight, who 
who had a far advanced osteogenic sarcoma of the iliac 
bone. 

The sarcoma, following two series of deep roentgen 
therapy, given at two months’ intervals, entirely 
cleared up. However, six months later she developed 
metastases to the lungs (Fig. 1 She received deep 
roentgen therapy over the chest; a single dose of about 


110 per cent $.U.D. was given over both lungs. The 


1G. 9. Chest of a patient suffering from extensive 


carcinoma of both breasts, after three series of deep 
roentgen therapy given in a period of eight months; 
40-80 per cent S.U.D. reached each time the different 
parts of the lung. There is no evidence of radiation 
changes. At this time a fourth series of treatment 
70 per cent S.U.D.) was given. 


quality of the 


radiation was X eff. = 0.137 A.U. 
Roentgen 


examination three weeks following the 
treatment showed that the metastases had disappeared 
and her chest became normal (Fig. 2). However, at 
this time the patient complained of considerable 
cough and some difficulty in bre: athing after exertion. 
No explanation could be found for patient’s complaint, 
and she was advised to return for reexamination two 
months later. During this period her cough became more 
severe and she also developed a dyspnea at the slightest 
exertion. When re-examined three months following 
the treatment, harsh breath sounds could be heard 
around the hilus, but percussion remained negative. 
Roentgen-ray plate of the chest showed areas of 
increased density around the roots of the lungs and also 
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extending into both lower lobes. The left phrenocost 
angle was obscured (Fig. 3). Our first impression w 
that there was beginning recurrence of the metastatic 
tumors, but, fortunately for the patient, 


no repetition 
of the treatment was decided upon. The 


patient w 


kept under observation. Her symptoms started 
subside gradually and her general condition improved 
daily. A re-examination three months later (six months 


following the treatment of the chest) found the patient 
in excellent condition. A physical examination of the 
chest negative, and the roentgen examinatio! 
revealed that the changes previously noted had almost 
entirely disappeared (Fig. 4). Patient has maintaine: 
her good health since, and a roentgen-ray plate taker 
two years later Fig. + revealed a 
normal chest. 


was 


roentge nologi 


Fic. 10. Same as Figure 9. Four weeks following the 
fourth treatment. There is diffuse infiltration of the 
entire lung parenchyma. The 
to that of bilateral grippe 
days later. 


is simil 
Exitus tw 


appearance 
pneumonia. 


It is our conviction that tne changes 
noted above were due to a reactive process 
within the normal intrathoracic structures. 
The tolerance limit of the lungs not having 


been exceeded, the changes disappeared 
and no damage resulted. However, if 


second exposure is given before the infil- 
trative changes absorb, different conditions 


arise. 
When a dose of 30-40 per cent 
S.U.D. is repeated at short intervals for 


| | 
> 
| 
| 
4 | 
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a long period of time, as was often practised 
in the postoperatiy e treatment of mam- 
mary carcinoma by using the technique of 
the superficial radiation, ‘clinical and roent- 


genological changes similar to those 
described above may appear. This ts 
shown in the following case: 

The patient was a woman, aged fifty, who had 


squamous-cell carcinoma of the right breast 
surgically removed, and following the 


Chis was 
operation the 


patient received for a period of six months a number of 
prophylactic superficial treatments. The treatments 
were given regularly at three weeks’ intery Ve! the 
entire left chest from the front and back; large portals 
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anterior and posterior surfaces of the chest, as a result 
of the previous superficial roentgen treatments. Percus- 
sion of the chest was negative. On auscultation, how- 
ever, there was harsh breathing of the blowing character 
around the hilus and extending over the inner zone of 
the left lung. Roentgen-ray examination of the chest 
Fig. 6) has shown areas of increased density around 
the hilus and extending toward the periphery of 
the left lung. The areas corresponded to the regions 
where harsh breathing could be heard on auscultation 
of the chest. The process in its clinical and roentgenolog- 
ical appearance was very suggestive of a central pneu- 
monia. We disregarded the diagnosis of extension of the 
carcinoma to the intrathoracic structures, as previously 
made, and based on our tormer ¢ xpe rience with similar 
cases, considered the pneumonic areas as typical radia- 
tion infiltration due to the numerous supe rficial roent- 


Fic. 11. Advanced Hodgkin’s disease of the mediasti- 
num, right lung, and left pleura, before treatment. 


Deep roentgen therapy was given over the chest: 
110 per cent S.U.D. reached both lungs 


of entry were used, 10-inch gap, with 6 mm. AI as 
filter. About six months following the first treatment, 
the patient started to develop a dry hacking cough, 
without any expectoration or pain in the chest. She 
also complained of shortness of breath on the least 
exertion, and she was losing weight. Because of the 
steady aggravation in her condition, she visited several 
other physicians. Based on the clinical and roentgenolog- 
ical findings, all physicians agreed that the carcinoma 
had extended to the intrathoracic structures and as a 
last resort they recommended deep roentgen therapy 
over the lungs. The patient was referred to our depart- 
ment. A clinical examination made at this time revealed 
a well healed scar of the left breast after radical ampu- 
tation. There was no evidence of local recurrence or 
metastases to the adjacent glands except for slight 
enlargement of the glands in the left supracl: :vicular 
region. There was marked tanning of the skin on the 


Fic. 12. Same 


as Figure 11. Three months following 
treatment. There is infiltration of the lungs, which 
was thought to be extension of the disease. Treat- 
ment was repeated: go per cent S.U.D. reached both 
lungs. 


gen treatments which the patient had received. We 
strongly advised against any further exposure of the 
chest to radiation. We treated by deep roentgen therapy 
the enlarged cervical glands and, in order to protect 
the lungs from the effect of any scattered radiation, we 
placed 14 in. lead over the lungs at the time of the 
treatment. The patient returned for examination four 
months later. At this time her condition was greatly 
improved; the cough had greatly diminished and she 
was gaining in strength. The physical examination was 
negative, but the roentgenogram (Fig. 7) still showed 
some infiltration of the hilus and of the root of the left 
upper lobe. Patient was again examined two months 
later. At this time she had no complaints. The enlarged 
glands in the left supraclavicular region had disappeared 
and examination for recurrence or metastases of the 
carcinoma was negative. Physical examination of the 
chest was also negative. Roentgen examination showed 


} q ; 
a 
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but slight increase 


in the linear markings, and some 
deformity of the left leaf of the diaphragm; otherwise 
negative. Patient has remained since in excellent health. 


Fic. 13. Same as Figure 11. Four weeks after second 
treatment. There is diffuse infiltration of the 
lung parenchyma, similar to that in 
Exitus next day. 


entire 
Figure 10. 


Fic. 14. Histological section of lung and pleura show- 
ing infiltration incident to radiation. Most of the 
alveoli are filled with coagulum and desquamated 
epithelial cells. There is thickening of the inter- 
alveolar septa due to congestion of the blood vessels. 
There is small round cell infiltration of the pleura. 


(3) When a dose of 40 to 100 per cent 
S.U.D. is repeatedly delivered to the 
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lungs at longer intervals (2-4 months) as 
practiced in deep roentgen therapy, so that 
no summation effect of the roentgen rays 
takes place, radiation changes of different 
extension may occur. If the individual 
doses are within 40 to 70 per cent S.U.D., 
and if they are repeated farther apart 
many exposures can be given without any 
serious damage to the intrathoracic struc- 
tures, but if the doses are large, as from 
70 to 100 per cent S.U.D., and if they are 
given at shorter intervals (2 months) and 
especially if they universally cover both 
lung fields, very serious damage, eve 
exitus, may follow. This happened 
one of our cases. 


The patient was a woman, aged filty-tive, who | 


large carcinomatous involvement of practic lly 
whole anterior chest wall, both axillary and cervix 
regions. During a period of eight months she rece 
three series of deep roentgen therapy covering 
entire chest, both axillae and cervical regions. It 
calculated that each time a dose of from 40 to 8o 


cent S.U.D. was administered to the different part 
the lung. Owing to the remarkable response ol 
carcinoma to radiation, it was thought that a fo 
ind last series of radiation would produce an er 
eradication of the 
was made 


Roentgen-rav examin 
previous to the fourth exposure and 
showed normal structures (Fig. 9). The fourth exp 


vas calculated so as not to exceed 70 per cent S.| ) 


dise ase. 


Fic. 15. Same as Figure I4. High powel Cher 
marked thickening of the alveolar walls. Lumen 
the alveoli is filled with coagulum 
desquamated epithelial cells. 
infiltration of the septa. 


granuli 


There is leucocyti 


on any part of the lungs. Nevertheless, about thre 
weeks following the last exposure the patient sudden! 


developed a very intensive cough with pain in thé 


‘ 
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chest and a very pronounced dyspnea. One week later 
she expired. A roentgenogram taken two days 
the exitus (I ig. 10 
the lungs. The 


Derore 
shows a generalized infiltration of 
mottled ippearance of the process Is 
similar to that observed in bilateral grippe pneumonia. 
There can be no doubt that the lungs had ceased to 
function and the patient died from asphyxia. 


If a dose of 100 to 140 per cent S.U.D., 
such as 1s described in A-1, Is_ re peated 
for the second time over both lungs within 
a period of six months, t.e., before the 
infiltration due to the first exposure has 
cleared up, serious damage with eventual 
exitus will also follow. This happened in 
the following case: 


2II 


patient’s condition suddenly became alarming. There 
was a very intensive cough, with asthmatic spells and 
a very pronounced dyspnea. Examination of the chest 
revealed all the findings of a generalized grippe pneu- 
monia. There was dullness over the lower parts of both 
lungs, with distinct bronchial breathing covering the 
entire lung fields, but there was no fever and no signs 
of an infectious pneumonia. A roentgenogram of the 
chest revealed a mottled ippearance of both lung 
fields, there being a very extensive infiltration of practi- 
cally the entire lung parenchyma (Fig. 13). The next 
day while at his work the patient was suddenly taken 


ill with an acute lung edema 


ind died one hour later. 


We regret exceedingly that we could not 
secure post-mortem examinations in these 
two cases. However, based on findings of 
necropsies performed on other patients 


Fic. 16. Norma roentgenogram ofl the chest, taken 
previou to the treatment 

The patient was man torty-tive vears ot oC, iffer- 
ing from very far advanced Hodgkin’s diseasi 
extending to practically all the Ivmph glands, liver, 
mediastinum, lungs nd left pleura Fig A deep 
roentgen-ray treatment was given ove! the entire lym- 
phatic system, liver and intrathoracic structures, both 
lungs having been exposed in their entirety. A 90 pet 
cent S.U.D. was given over ¢ ich pathologic ea, and 
it was calculated that the lungs received ibout 110 per 
cent S.U.D. There was a remarkable response -to the 


treatment; 
normal SIZ¢ 


all glands disappeared, the liver returned to 


and the chest condition cleared Dp con- 
siderably. However, about three months following the 
treatment, the patient’s svmptoms became vated 
due to a very intensive, dry hacking cough, nd there 


was loss of weight. There was no recurrence of the 
glandular involvement, but his 
thought to be worse Fig. 12). 


chest 
A second exposure of 


condition was 


deep roentgen rays was administered over the chest: 
go per cent S.U.D. reached the intrathoracic structures. 
About four weeks following the second treatme nt, the 


Fic. 17 


. Same as Figure 16. Two 


following a 
series of postoperative deep roentgen therapy over 
the left lung; 100 per cent S.U.D. was given. There 
is slight fibrosis of the left lung, manifesting itself in 
slight retraction of the lung with displacement of the 
mediastinum to the left. There is 
the left phrenocost il ngle 
with partial fixation 
adhesions 


years 


also cloudiness of 
thickening of the pleura 


nd deformity of the diaphragm 


who have succumbed because of some 


complication of their disease at different 
intervals following the treatment, we have 
tried to make out the histological appear- 
ance and thus to find a_ pathological 
explanation of the pulmonary and pleural 
changes produced. The early stage of the 
affection is shown in Figures 14 and 15. 
These sections were obtained from a 
woman who died from primary carcinoma 
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of the right upper lobe. She had received 
treatments for a period of three months; 
the first series consisted in the administra- 
tion of 100 per cent S.U.D. over the left 
lung (A eff. = 0.137 A.U.). The same 
treatment was repeated two months later. 
About three weeks following the second 
exposure her cough had_ considerably 
increased in severity and she developed 
marked dyspnea. One week later she sud- 
denly died as a result of a lung hemorrhage. 
At the post-mortem examination it was 
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the lumen of the alveoli filled with coagu- 
lum and desquamated epithelial cells. 
There was a marked thickening of the 
alveolar walls, and secondary to this there 
was compression with a following diminu- 
tion of the air spaces. The capillaries of 
the lungs were dilated and there was also 
thickening of the walls of the larger blood 
vessels. In places there was a pronounced 
leucocytic infiltration of the septa; this 
was more pronounced at the roots of the 
lungs and at the periphery near the pleura. 


Fic. 18. Infiltration of the right Jung two months 
following deep roentgen therapy. One single dose of 
130-140 per cent S.U.D. was given over the right 
chest. 


found that the carcinoma of the left upper 
lobe had entirely sloughed away, forming a 
large cavity in the lung. There were but 
few carcinoma islands left within the 
necrotic mass or extending into the neigh- 
boring normal lung. The lower portion of 
the left upper lobe and the entire left 
lower lobe were dark red in color, showing 
increased consistency and diminished con- 
tent of air, but no evidence of carcinoma 
extension. The right lung, which was not 
exposed to radiation, maintained its normal 


appearance. The microscopic sections of 


tissue taken from the left lower lobe show 


Fic. 19. Same as Figure 18. Nine months followin 
treatment The infiltration has not cleared up. Ther 
is flattening of the right thoracic wall, and ther 
migration of the mediastinal contents to the right 
The lung parenchyma itself shows in its lower tw 
thirds a mottled appearance, and there is elevatior 


and deformity of the diaphragm leaf (adhesions 


The general appearance was that of edema 
and congestion of the lung tissues, with 
beginning infiltration of the roots of the 
lungs and of the pleurae. 

The findings in this case we believe 
explain sufficiently the character of the 
changes described in the foregoing para- 
graphs. As a rule they coincide with the 
clinical onset of the process—usually at 
the time of the appearance of the skin 
reaction or later—and_ they 
produce roentgenographic changes as 


 |\2 
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already described. Fortunately, these acute 
changes in the majority of cases clear up 
without leaving any impairment or func- 
tional disturbance of the organs affected. 
However, if, for some reason or other, the 
leucocytic infiltration is replaced by a fibro- 
blastic proliferation, permanent changes 
occur, which are characterized as 
fibrosis of the lungs and pleurae. 


best 


B. Fiprosis OF THE LUNGS AND PLEURAI 


According to the amount of radiation 
given, the fibrosis may develop from a 
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squamous-cell carcinoma. The 


iS immedi- 
ately followed by 


if prophylactic deep roentgen 
therapy. Examination of the chest made previous to the 


opel 


i series ¢ 


treatment was negative (Fig. 16). A second roentgeno- 
gram taken about two years later (Fig. 17) shows slight 
fibrosis of the irradiated lung. There ts narrowing of the 
left lung fic Id, due to retraction of the lung and to dis- 


placement of the mediastinum to the left. There ts also 


slight cloudiness of the left phrenocostal space thicken- 
ing of the pleura) and there is slight deformity of the 
left diaphragm leaf dhesions). A fibrosis of such 
slight degree as that mentioned does t cause any 
inconvenience to the patient nd discovered 


only accidentally. 


If a large single dose exceeding 100-140 
per cent S.U.D. is delivered to part of the 


Fic. 20. Same as Figure 18. One year following treat- 
ment. The fibrosis has extended to the entire right 
lung. The left lung shows some compensatory 


emphysema. 


slight, hardly perceptible retraction of the 
irradiated lung to thick dense bands of 
connective tissue practically replacing the 
entire normal lung and pleura. 

1) In the mentioned in A-I 
where a single dose of 100-140 per cent 
S.U.D. is delivered to the lungs and 
pleurae, if the infiltration for some reason 
not yet explained does not clear up, fibrosis 
of a slight degree may develop. Such a 
condition is shown in Figures 16 and 17 


cases 


The patient was a woman forty-seven years of : 
who had a radical removal of the left breast for a 


Fic. 21. Same as Figure 18. One and one-half years 
following treatment. The process has somewhat 
cleared up. The changes seem to be now permanent. 


lungs or to one entire lung, so that the 
compensatory function of the other lung 
during the infiltration period is maintained, 
very severe fibrosis leading to a complete 
and permanent destruction of the lung 
exposed may develop. This is illustrated 
in one of our cases (Figs. 18-21 


The patient was a woman thirty-three years of age 
suffering from a squamous-cell carcinoma of the right 
breast. There was extension of the disease to the axillary 
and cervical glands. A radical operation on the breast 
was performed and the patient was referred for subse- 
quent deep roentgen-ray therapy of the 


ixillary and 
cervical regions and of the 


mediastinum; 130-140 per 


| 
| & 
2 
‘ 


cent S.U.D. was given and it was determined that 
parts of the lungs received a dose even higher than 
140 per cent S.U.D., but certainly not exceeding 150 
per cent. $.U.D. About two months following the 
treatment the patient developed a pronounced infiltra- 
tion of the right lung (Fig. 18) similar to that described 
in A-1 and A-2. Re-examination made nine months 
later showed that the process instead of clearing up had 
transformed into a very severe fibrosis of the right lung 
and pleura Fig. 19). There was flattening of the 
thoracic wall on the right side and migration of the 
mediastinal contents to the right. The lung parenchyma 
itself showed a mottled appearance. There was elevation 
ind deformity of the diaphragm and because of the 
impaired function of the right lung there was very 
limited expansion of the right chest. In spite of the 
severe intr ithoracic changes, howe ver, patient had but 
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2-2) Similar fibrosis of the lungs and 
pleurae—of a more or less pronounced 
degree—-may occur when repeated sma! 
doses as described In A-2-3 are delivered 
to the intrathoracic structures. The cases 
described by Groover, Christie and 
Merritt, and later by Tyler, Cathcart 
and Bissell, belong in their majority to 
this group. Of course prolonged radiatio 

is necessary to produce t these changes, 
and therefore in many cases the extensio! 
of the disease itself complicates the pict ire 


Fic. 22. Normal ippearance of the chest before deep 
roentgen ther ipy was given. 


little complaint The intensive hacking cough present 
at the time of the infiltration disappeared and ther 


was only some embarrassment of respiration, especially 


on exertion. The glandular metastases in the neck disap- 
peared and the patient’s general condition was satis- 
factory. Another roentgenogram taken three months 
later (one year following treatment Fig. 20) showed 


that the process had extended to include the entire 
right lung, producing a contraction with almost com- 
plete lack of function of this organ. The left lung showed 
compensatory emphy sema; the heart was ilmost 
entirely displaced to the right. Re-examination one 
and one-half years following the treatment disclosed 
that the condition of the lung had somewhat cleared up 
Fig. 21), there being increased radiability of the right 
lung. The general condition of this patient remains 
satisfactory. 


Fic. 23. Same as Figure 22. Two months 
per cent $.U.D. was given over the left | 
for the slight increase of the linear m 
left side, the chest Is negative. 


of fibrosis. Such patients as a rule hav 
more severe symptoms, and because of th« 
reduced function of the lungs or parts 
the lungs involved, their 
more serious. 


conditio 


4) If a large dose of 100-140 per cent 
S.L .D. such as described in A-1 or A-4 
is repeated over the same lung in a period 
of less than six months, but the other lung 
is left free of exposure, so that it maintains 
its compensatory function, severe fibrosis 
will develop in the irradiated lung. I: 
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Chree months after the 
second series of treatment was given. Same dose. 
Phere s now infiltration of the left lung, sin r to 
that in Figures 3 ind 6. 


Fic. 24. Same as Figure 23. 


third series of treatment w 
One vear atter first treatme 
fibrosis of the left lung 


after the 
tS.U.D. 
marked 


25. Same as Figure 23. Seven months 


25. & 
S given: QO per Cel 


nt. Ther 


Section of an advanced fibresis of the lung. 


prolifer- 


Fic. 26. 
The air cells are compressed by the rapid 
ating connective tissue, a great number of tl 

entirely destroyed. There is marked hyperplasia of 


the periy iscular and peribronchial connective tissue. 


em being 


terminal fibrosis of the lung. 


Section of 
Che whole lung parenchyma ts replaced by a dense 


27. 


connective tissue. There is complete destruction 


of the lung structures 
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Fic. 28. Metastatic sarcoma in both lungs. Primary: 
Os ilium. Rupture of the right lung with partial 
collapse of all three lobes. 


Roentgenogram taken 
previous to treatment. 


Fic. 30. Same as Figure 28. Ten weeks following treat- 
ment. Very extensive pneumothorax on the left side. 
Migration of the mediastinal contents to the right. 


Fic. 29. Same as Figure 28. Six weeks following treat- 
ment; 130 per cent S.U.D. given over both lun; 
Che pneumothorax on the right side is absorbing 
Chere is now rupture of the left lung with 
pneumothorax. 


dv inced 


Fic. 31. Microscopic section of the pleura and peri- 
phery of the lung (right side) in case of Figure 28 
There is fibroblastic proliferation with formatior 
new fibrotic layers at the margin of the pleura and 
lung parenchyma. There is penetration of fibroti 
bands along the septa within the lung parench 
and there is gradual destruction of the 


pleura and lung structures. 


| 
| 
} 
| 
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Intrathoracic Changes 
about 80 per cent of the cases fibrosis will 
appear following the second exposure, and 
in every case following the third exposure. 
The roentgenograms shown in Figures 22 
to 25 illustrate such a case. 


The patient was 


i woman seventy-one yeal I age 
who had a squ umous-cell carcinoma of the left breast 
which was radically removed about two years previous 
to her coming to our department. No postoperative 
radiation was given. About a year and a half following 
the operation a recurrence developed in the scar itself 
and several metastatic nodules appeared in the left 
axilla. There was also enlargement of the supraclavicu- 
lar glands on the left side. On account of the widespread 
extension of the lesion, deep roentgen ther was 
idvised. A roentgenogram of the chest taken previous 
to the first treatment was negative (Fig. 22); 130 per 
cent S.U.D. was give n over the regions mentioned, and 
the calculations have shown that about 110 per cent 
U.D. reached the different parts of the lungs. Re- 
examination of the chest made two months later 
Fig. 23 revealed some increased linear markings on 
the left side, but the chest otherwise remained 
negative. Treatment was repeated, the same dose being 
administered a second time. Re-examinatior f the 
chest three months later Fig. 24 shows marked 
infiltration of the left lung similar to that described 
in Figures 3 and 6. A third and last series of treatment 
was given, the dose being reduced about 20 per cent, 
so that no more than 90 per cent $.U.D. would reach 
the lung structures. A re-examination made bout 
seven months later, i.e., one vear after the first treat- 
ment was given, showed marked fibrosis of the left 
lung Fig. 25). There was a mottled appearance ol the 
lower two-thirds of the left lung, the costophrenic 
sinus being entirely obscured and the mediastinal 
contents displaced to the left. However, the general 
condition of the patient was excellent. There was 


occasionally some irritating cough and there was slight 


dyspnea on exertion, but the metastatic process had 
cleared up and the examination was negative for 
carcinoma. 

The microscopic appearance of such 


changes as illustrated in Figures 20 and 21 
and Figure 25 is shown in Figures 26 and 
27. The air cells are compressed by the 
proliferating connective tissue (Fig. 
26), a great number of them being entirely 
destroyed. In addition, there is marked 
hyperplasia of the perivascular and peri- 
bronchial connective tissues, and there Is 
thickening of the pars media of the blood 
vessels. There is 


fibrosis of the pleura. 
Still later the whole lung tissue is trans- 
formed into dense connective tissue (Fig. 
27), with complete destruction of the 


alveoll. 

Evidence that the fibrotic 
confined equally to the lung 
and pleura is brought 


changes are 
parenchyma 


one may say In 
an experimental way—in the following 


case: 
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The patient was a man iged twenty having an 
ingio-sarcoma olf the iliac bone with extensive metas- 
tases to both lungs Fig. 28). The metastatic process 
in the lungs resulted in rupture of the right lung, 
followed by pneumothorax. The collapse and definite 
outline of all three lobes of the right lung proved beyond 
doubt that there were no adhesions of the pleura previ- 
ous to the treatment; 130 per cent S.U.D. was given 
over both lungs. Following the tre 


-two, 


itment the pneumo- 


thorax on the right side absorbed and also the metasta- 
tic noduli diminished in size; however, the patient 


developed a very extensive pneumothorax on the right 
side (Figs. 29 and 30) and 1 result of the generaliza- 
tion of the disease he died almost four months following 
the treatment. At the post-mortem examination the 
entire right lung—which was collapsed previous to the 
treatment adherent to the chest wall, so that it 
could be separated only with great difficulty. A micro- 
scopic section of the pleura is shown in Figure 31. 
Chere is a marked fibroblastic proliferation with formas 
tion of new fibrotic layers at the margin of the pleura 


was 


and the lung parenchyma. There is penetration of 
fibrotic bands along the septa within the lung paren- 
chyma, and there ts gradual destruction of the normal 


ple ura and lung structures. 


CONCLUSIONS 


There can be no doubt that the fibrotic 
changes as described above are due to 
radiation. A single large dose or repeated 


smaller doses of roentgen rays produce a 


reaction of the normal intrathoracic 
structures similar to that observed in 
other tissues more accessible for study, 


as, for example, the skin. First, a hypere- 
mia develops, soon followed by an edema- 
tous infiltration of the tissues, which, in 
the majority of cases, especially if there 
is no injury done to the perme: ability of the 
capillaries, clears up. However, if a large 
dose is given which is beyond the ncaa 
tolerance limit of the tissues, or if an 
average dose is often repeated so that 
following each exposure a gradual diminu- 
tion of the tolerance limit of 
towards radiation locus minoris 
resistentiae), the edematous infiltration, 
probably because of the injury to the 
blood vessels, will not resorb, but will be 
replaced by a fibroblastic proliferation 
which in turn leads to extensive fibrosis 
of the structures exposed. This condition 
is identical to that observed in fibrosis of 
the lungs produced by other pathological 
agents, such as, for example, 
cases of croupous pneumonia. Thus in 
individuals where the general resistance 
is lowered and where there is a tendency 
to infections (locus minoris resistentiae), 
the croupous pneumonia 


the tissues 


follow 


toxins In 


similar to our 
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edematous infiltration—will not resolve, 
but, instead of the leucocytic elements, a 
fibroblastic proliferation will invade the 
fibrinous exudate. If such a patient 
develops two or three subsequent attacks 
of croupous pneumonia—which ts usually 
the rule—extensive fibrosis of the lung 
involved develops. The changes produced 
are clinically, roentgenologically and 
pathologically identical to the changes due 
to radiation as described above. 

The reason Warren and Whipple were 
not able to produce these changes experi- 
mentally in dogs is probably due to the fact 


that these authors used in the course of 
their experiments too small portals of 


entry, so that the dose reaching the lung 
tissues remained below 30 per cent S.U.D. 
They also failed to repeat the exposures 
over the same areas, in order to produce a 
diminution of the tolerance limit of the 
structures irradiated. 


PROGNOSIS 
The early changes manifesting them- 
selves edematous infiltration as a rule 


clear up without leaving any 
or anatomical impairment of the tissues 
exposed, except perhaps for a locus minoris 
resistentiae. 


the chest so that the compensatory func- 
tion of the other lung is maintained, is 
good. 

The late changes show a different 
prognosis, according to the degree of their 
extension. Fibrosis of a slight degree, such 
as shown in Figure 17, does not produce 
any inconvenience to ts patient. A more 
extensive fibrosis, however, may give rise 
to cough and some dyspnea on exertion. 
If the process is confined to only one lung, 
a compensatory function of the other lung 
soon develops and the above symptoms 
disappear. If the fibrosis is very extensive, 
such as shown, for example, in Figure 21, a 
permanent injury may result. Of course, 
the prognosis as to duration of life even 
here is not unfavorable, but such patients 
are susceptible to acute bronchial or pul- 
monary infection, and the greatest care is 
necessary to protect them from these 
complications. 
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Therefore their prognosis, if 
the process is localized to only one side of 
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There is no doubt that the intrathoracic 
changes produced by the roentgen-ray 
exposure form a limitation to the use of 
roentgen therapy. Moreover, they are 
likely to bring disrepute to deep roentgen 
therapy as advocated for the treatment of 
mammary carcinoma or the tumors within 
the chest. With this idea in mind, we have 
subjected all our patients who received 
roentgen exposures to the intrathoracic 
structures during the last three years to a 
systematic examination, and the following 
are our findings: Eighty patients were 
examined, 42 having had _ postoperative 
treatment for mammary carcinoma, and 
38 having had treatment for inoperable 
tumors (primary or secondary) to the 
intrathoracic structures. Of the 42 cases 
who received postoperative radiation, only 
5 have shown slight fibrosis such as 
described in Figure 17 (4 having received 
one series and one two series of exposures). 
The remainder of the patients have norma! 


chests. All the patients are free of carci- 
noma; there are no symptoms present, 
and those showing the slight fibrotic 


changes are not aware of their condition. 
Now, of the 38 cases who received treat- 
ment for inoperable conditions, only one 
patient showed an extensive fibrosis follow- 
ing a single series of treatment 
shown in Figures 18-21). Of the patients 
who received two series of treatments 
over part of the lungs (large doses having 
been used), 80 per cent developed fibrosis 
of a more or less pronounced extension. 
The patients who received three to four 
series of large exposures over limited parts 
of the lungs all developed fibrotic changes. 
Of course the extension of the disease in 
many of these cases made it very difficult 

if not impossible—to establish how much 
of the changes was due to the fibrosis 
produced by the radiation, and how much 
was the result of the extension of the 
disease itself. 

In further 


(the one 


studying these cases, we have 


tried to establish a method of treatment 
which would prevent the appearance of 
fibrosis as much as possible, but this will 
form the subject of another paper. 


Changes 


Intrat horacic 


rREATMENT 
The treatment of 
by radiation 
The 
such changes by using an 
nique, but in many 
impossible, at 
early 


the changes produced 
can only be symptomatic. 
adequate tech- 
instances this will be 
with regard to the 
During the period of the 
infiltration of the intrathoracic structures, 
we have to prevent a secondary infection. 
If possible the patient should 
an equable climate, and any 
to cold or dampness should be 
For the dry hacking 
to administer codein; 
contraindicated. 

In advanced cases of 


least 
changes. 


reside In 
exposure 
ivoided. 
cough it best 
expectorants are 


exertion 
should be reduced to the mintmum so that 
the heart 
there are 
the usual 


fibrosis, 


energy can be conserved. If 


signs ol ¢: irdiac 


heart tonics should be emploved. 


SUMMARY 


1. Intrathoracic 
W here\ er 2 


changes are observed 
intensive radiation has 
been given. The quality of the rays is of no 
influence. Superficial roentgen-ray therapy 
produces the same intrathoracic changes 
as deep roentgen-ray\ therapy if the neces- 
sary dose is projected within the tissues. 

The measurement of the within 
the chest is very difficult because of the 
different absorption coeflicient values of 
the intrathoracic structures, such as lung, 
pleura, heart, etc. The construction of a 
special lung phantom is necessary. 

The changes produced by the radia- 
tion within the chest are of two different 
types: 

A) Early changes manifesting 
selves as infiltration, and 

(B) Late changes appearing as fibrosis. 

4. If one single dose 100 per 
cent S.U.D. is administered over 
the lung or the entire lungs, no 
changes will occur which can be observed 
clinically or roentgenologically. 

5. Infiltration of the intrathoracic struc- 
tures may appear: 

(a) Py a single dose exceeding 
cent S.U.D. is delivered to the 
the dose is lower than 140 per cent S.U.D. 
the infiltration usually clears up; if it 


too 


de se 


them- 


less than 


over 


100 per 
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aim is to prevent the appearance of 


part of 


lungs. If 
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exceeds 
develops. 

b) If a dose of 30-40 per cent S.U.D. ts 
repeated over the same parts of the lungs 
at short intervals for a long period of time 

as sometimes pr: in the 
of superficial roentgen-ray therapy. Proba- 
bly a summation of the effect of the rays 
takes place. 

c) It a dose of {0-100 per cent S.U.D. 
is repeated several times (3 or 4 times) over 
the same parts of the lungs at longer 
intervals (2 to 6 months), as practiced in 
deep roentgen-ray therapy. If at each 
exposure both lung fields are covered in 
their entirety, the infiltration produced 
may have fatal consequences. 

d) If a dose of 100-140 per cent S.U.D. 
is repeated over the lungs for the second 
time within six months, that is, before the 
infiltration produced by the first exposure 
has cleared up, the infiltration due to the 
second exposure in this case may be so 
extensive that if the radiation has covered 
both lung fields an entire function 
of the lungs with exitus may follow. 

6. Fibrosis of the intrathoracic 
tures May appear: 

a) In the case of 45-(a if the infiltration 
does not clear up. If the dose is less than 
140 per cent S.U.D. tibrosis is seldom 
observed, but if it exceeds 140 per cent 
S.U.D. it becomes a routine manifestation. 

b) In the case of 5-(b) and 5-(c) if the 
infiltration does not clear up. 

c) If a dose of 100-140 per cent $.U.D. 
is repeated over the same parts of the 
lungs. If the dose is repeated twice fibrosis 
will appear in about 80 per cent of the 
cases. If the dose is repeated 3 or 4 times, 
fibrosis will appear in every case. 

The prognosis of the radiation infiltra- 
tion is good. The changes usually clear up 
without leaving any anatomical func- 
tional disturbance. However, because of 
the locus minoris resistentiae created, the 
patient is susceptible to bronchial or 
pulmonary infection. 

The fibrosis has different prognoses, 
according to the degree of extension. A 
slight fibrosis has no inconvenience to the 
patient and is only accidentally discovered. 
A fibrosis extending through one entire lung 
may produce rather severe symptoms, be- 


140 per cent S.U.D. fibrosis 


SS of 


struc- 
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cause of the impairment of the function of 
such a vital — However, the prognosis 
as to duration of life even here is not 
unfavorable. 

8. Statistics of 80 patients treated for 
mammary carcinoma or tumors within the 
chest are given. These show that, when 
using adequate technique, fibrosis is rather 
rare. By further improving our method of 
treatment this will be reduced to practi- 
cally nothing. However, in inoperable 
cases where repetition of large doses is 
necessary, fibrosis cannot be avoided. 

g. The treatment of the intrathoracic 
changes produced by radiation is purely 
symptomatic. 

We are indebted to Dr. P. E. Morse, 
chief pathologist of Harper Hospital for 
the pathological assistance. 
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are references and reports of 
many fatalities following deep roentgen 
therapy, but all, so far as | am aware, 
deal with conditions wherein the short- 
wave roentgen rays have _ used on 
patients who were hosts of a more or 
less extens've mass of either saletesies or 
secondary malignant tissues or both. The 
treatments therefore, in breaking down 
tissues intended for destruction at a rate 
or in such a way as was incompatible with 
the vitality of the host, have been only in 
part a cause for a fatality in such cases. The 


pathological process itself continued to 
play an important part in the fatal 
outcome. 

A rather hasty review of current 


literature dealing with roentgen-ray injuries 
fails to reveal a report dealing with 
fatal outcome following a course of post- 
operative prophylactic deep therapy. Hav- 
ing observed a patient during her terminal 
sickness, and having performed the ne- 
cropsy on a woman | dying of a roentgen 


*Read at the Twenty-fift Annual Meeting, 


toxemia following a postoperative prophy- 
lactic course of deep therapy, I believe a 
detailed report is opportune. It is unneces- 
sary to review the various opinions held 
relative to the modus operandi of roentgen 
toxemia; it is sufficient for the purposes of 
this paper to report as accurately as possi- 
ble the post treatment observations and the 
necropsy findings. 

Mrs. S. aged forty-one. 

The family physician summarizes 
patient’s pre-operative history thus: 

‘l have known the woman for many 
years before and after marriage. She was 
always of a very nervous temperament, 
hysterical at times. I have at intervals 
given her local treatment for endometritis. 
She had a bad cervical as well as perineal! 
tear. Last spring I found the cervix eroded, 
inflamed and looking badly and fearing 


the 


malignancy, I sent her to a surgeon. 

The surgeon operated on the patient, 
and stated that he did a high amputation 
of the cervix, not considering the condi- 
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tion malignant. 


The pathologist, however, 
returned a 


diagnosis of a “hyperplastic 
endometritis, and a squamous cell cancer of 
the cervix utert.”’ 

Immediately following the receipt of 
the report a panhysterectomy was done 
and the patient made a very satisfactory 
recovery. She gained ten pounds in weight 
between the time of the last operation and 
the time of beginning the 


roentgen treat- 
ments, which was a month after leaving 
the hospital. She was sent to one of the 


best deep therapy clinics of the country 
located in an adjoining state, and on 
February 25 she began to have short wave 
roentgen-ray treatments. The physical 
factors of the treatments were as follows: 


175 kv., 3 ma., 80 cm. target skin distance, 
through 0.5 mm. Cu, areas 20 X 20 cm. 
Feb. 25, 1924, 675 e.s.u., Feb. 26, 700 
e.s.u., Feb. 27, 675 e.s.u., Feb. 28, 700 
e.s.u. Total time of treatments, 9 hr., 
4 min. The first and third treatments were 


posterior, second and fourth were anterior. 


The dosage includes the secondary radi- 


ation which varied from 36 to 44 per 
cent of the primary. All doses were 
measured by an ionization method, which 


is as accurate as any method now in use. 

Following the short wave 
treatments, the patient 
and became ill almost 
very serious way. 


roentgen-ray 
returned home 
immediately in a 
I saw her in consultation 
with the attending physician and had had 
several conversations with him prior to 
this relative to her condition. At that time 


the patient had been steadily failing both 
in strength and in weight. At the time of 
my seeing her in consultation with the 


attending physician she unable to 
be about the house, and a few days later 
had to have a nurse. She had no appetite 
and became extremely weak. Her 


Was 


bowels 


moved frequently and with a great deal of 


distress. Ordinary gastrointestinal seda- 

tives were of no avail. The patient was 

extremely nervous and apprehensive. 
Physical Examination: The patient was 


slender, badly emaciated, 
stare, was hardly able to turn in bed 
without assistance. The chest was negative. 
The heart was rapid; there were no mur- 
murs; the pulse was weak but regular; the 
abdomen from just below the costal arch 


of a haggard 
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had a peculiar dark tan color; the skin was 


dry and somewhat parchment like. The 
abdomen was very sensitive both to light 
and to deep ion. No masses were 
felt. The aortic soaleactinia over the promon- 
tory of the sacrum was readily elicited. 
There were no special areas of localized 
tenderness over any portion of the 
abdomen. A vaginal examination was 


negative except for lower abdominal 
tenderness. All reflexes were negative. 

The patient died thirty-eight days fol- 
lowing the treatments. Previous to her 
death she was nervous, irritable, very 
apprehensive and for the last two weeks irra- 
tional, finally lapsing into coma. A notice- 
able feature was the frequent bloody stool. 

Martin and Rogers! summarize some 
experimental work as follows which is 
particularly to the point in connection 
with the necropsy findings of 

“1. A dose of x-rays delivered to the entire 
abdomen of an animal produces a rapid death a few days 
after the exposure. Smaller doses produce a _ rapid 
cachexia followed by death in two or three weeks; 


still 
sm: aller doses produce no noticeable effect. 
“2. A large dose of 


this case. 


la rge 


x-rays delivered directly to a 


single isolated loop of the small intestine of a dog, 
produces a slowly progressive cachexia. The animal 


may succumb in approximately two months during the 
stage of intestinal ulceration, or after five or six months 
— partial intestinal obstruction. 

. Fat absorption is inhibited when he 
x-rays reach the small intestine. 
4. The output of intestinal mucus may be markedly 


ivy doses of 


increased by heavy doses of x-rays delivered to the 
epithelium.” 
They state further that in clinical 


practice: 


‘There seems to be little 
tolerance dose for the 
states that ‘the 


izreement as to the 
intestinal mucosa. 
maximum dose that the 


actual 
Schmitz 
vesical and 


rectal aaresne will bear without injury is 130 per 
cent of an E. D.’ Wintz claims that 135 per cent of 
an erythema pe is safe. In the face of these state- 
ments, Fried describes fully the autopsy findings in a 


case of carcinoma of the cervix that showed a rupture 


of the entire sigmoid which occurred following the 
application of 128 to 135 per cent of an erythema 
dose to this structure. MuhImann and Meyer, after 


describing the intestinal ulcers that may be produced 
by over-radiation, give the toxic dose for the intestine 
as 160 per cent of the skin dose. Wintz describes small 
ulcers that occurred in_ the rectal wall in 
some of his thin patients, treated over the pelvis, but 
states that these lesions were produced by 140 to 
150 per cent of the erythema dose, which unavoidably 
reached the affected regions. In all probability such 
discrepancies are due to errors in measurement rather 
than to any great variation in the susceptibility of the 
intestine. The erythema skin dose as judged by differ- 
ent workers is subject to considerable variation and 
makes a most unsatisfactory unit where an error of 
10 per cent may lead to serious ill effects.” 


poste rior 
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NECROPSY FINDINGS 
Post-mortem examination was made 
thirty hours after death. Rigor mortis 


well established. There had been thorough 
refrigeration since death, and patient had 
not been embalmed. The patient was 
63! inches tall—very much emaciated 
and did not weigh more than 80 pounds 
(weighed 120 pounds at the time of the 
treatments). 

Both ankles were covered with a dressing 
for bed sores; also a dressing on a sore at 
the end of the spine. No glandular enlarge- 
ments were noted. The abdomen, had a 
peculiar dark tan color extending over the 


Fic. 1. 
ation. Normal postmortem changes. 


Fibers of rectus muscle outside area of trradi- 
High power. 


hips from one inch below the symphysis 
pubis up to the costal arch. There were 
no palpable tumefactions in the abdomen. 

In making a lineal incision, the post- 
mortem appearance of the tissues was 
normal from the clavicle down to about 
one inch below the costal arch. After 
cutting through the skin from just below 
the costal arch to the symphysis pubis, the 
muscle tissues were of a dark chocolate 
color. There were adhesions between the 
omentum and the entire length of the 
operative scar. A piece of the left rectus 
muscle was saved for examination. A 
similar piece of the upper end of the rectus 
muscle, just below the ensiform cartilage 
and out of the irradiation area, was also 
saved for comparative examination. 

No marked evidence of malignant tume- 
factions was seen on opening the abdomen. 
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The lower edge of the liver was of a palish 
color with evidence of increased fibrosis. 
A section of the lower border of the right 
lobe of the liver was taken for examina- 
tion. There was no evidence of metastatic 


involvement here or elsewhere in the 
liver substance. The gall-bladder was 


normal and compressible. The stomach 
was very much shrunken, appearing more 
like a portion of bowel than a stomach, 
and there was no evidence of malignancy 
or ulcer formation. 

The entire omentum was very much 
injected, with a portion adherent to the 
scar at the vault of the vagina, 
which there was a thickening as 


about 


ot 


SCal 


Fic. 2. 
ation. 
High power. 


Fibers of rectus muscle, center of field of irradi- 


More than normal 


postmortem change 


tissue rather than of a malignant indura- 
tion. A specimen of the omentum at this 
point was removed for examination, to- 
gether with a portion of the tissue to 
which it was attached at the vault of 
the vagina. 

The post mortem appearance of the first 
portion of the jejunum was nearly normal 
for several feet, whereupon the appearance 
changed as to size, caliber, and consist- 
ency, the last portion being very much 
smaller in lumen and thickened for a 
distance of about three feet. The next 


portion of the bowel had a very definitely 
changed characteristic, that of a greenish 
semi-gangrenous appearance, followed by 
a less involved area, to run again into 
another loop of a semi-gangrenous nature. 
It was noted that these two separated 
loops of bowel lay adjacent to each other 


+f 
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over the promontory of the sacrum, and 
seemed to indicate that the lime salts of 
the sacrum, probably played some part in 
setting up an accumulative secondary 
radiation reaction. Each semi-gangrenous 
segment was about eight inches long with 
about a foot of less damaged gut between, 
somewhat shrunken’ and thickened, 
similar to the condition just described. 

A loop of the ileum was attached, 
together with a portion of the transverse 
portion of the cecum, to the right broad 
ligament. The cecum and the dependent 
portion of the transverse portion of the 
colon had a less intense semi-gangrenous 


Fic. 3. 


Villus of jejunum within area of irradiation. 
Desquamation of epithelium. Connective tissue 
increase of stroma. (Low power. 

appearance than that described in the 


lower jejunum and upper portion of the 
ileum. The appendix had not been removed 
and it appeared as a bright glistening band 
in contrast to the general congested color 
of the remaining portion of the bowel. The 
sigmoid was somewhat thickened, con- 
stricted, and narrowed as to lumen. 

The cecum was removed for examination 
up to and including a portion of the 
hepatic flexure, which had a more nearly 
normal appearance, together with the 
involved portion of the jejunum and the 
ileum, previously described, also including 
a portion of the more nearly normal 
appearing jejunum above. The entire 
length of the gastrointestinal tract was 


Therapy Injuries 223 
laid open before the removal of the por- 
tions indicated. The thickened stomach 
was empty and it was quite noticeable 
that the bowel content varied with the 


varying appearances of the gut wall. 
Those portions especially bad looking 


were filled with a dark brown, soft, putty- 
like content, definitely hemorrhagic in 
nature. The bowel above contained a 
more normal looking content, while the 
lower portions contained more or less of 
the hemorrhagic material. The semi- 
gangrenous segments were devoid of all 
macroscopical evidences of mucosae and 
possessed a sausage skin texture. 


Portion of ileum within area of 
Desquamation of epithelium. More marked increase 


Fic. 4. irradiation. 


of connective tissue increase 
previous slide. Low power. 


of stroma than in 


No palpable glands were demonstrable 
either along the inner border of the 
internal iliacs or in the deep pelvic areas. 
The rectum appeared more nearly normal 
than the intestines above. The bladder 
wall was somewhat thickened and indur- 
ated, but it did not show any evidence of 
malignancy. A portion of the posterior 
wall was removed for examination, just 
anterior to location of the hysterectomy 
scar. The inner surface of the posterior 
wall of the bladder was somewhat injected, 
but the bladder otherwise was of a rather 


pale hue. The urethral and_ ureteral 
openings were quite normal as to posi- 
tion and appearance. The vagina was 
somewhat thickened and __ indurated, 


< 


24 


but there were no evidences of cancer 
involvement. 
The spleen was normal in size and 


appearance, a portion of which was taken 
for examination. The pancreas was rather 
small and atrophic; a piece of mid-portion 
was excised for examination. 

On inspection of the chest cavity there 


was no evidence of a tumor formation 
seen or palpated. The left lung was 


entirely normal as to post-mortem appear- 
ance. There were no mediastinal glandular 
enlargements. There were old pleural 
adhesions on the anterior surface of the 
right lung, about opposite the nipple, 
and another attached to the dome of the 


Fic. 5. Portion of 
Desquamation of 
increase of stroma; 
power.) 


ileum within area of irradiation. 
epithelium. Connective 
atrophy of Peyer’s patch. 


tissue 
I Ow 


diaphragm. The right apex was bound in 
by dense adhesions and was indurated. 
A portion was removed for examination. 
This was the only portion of the lung 
in any way nodular or indurated, and 
was more characteristic of an old tubercu- 
lous process than of a probable malig- 
nancy. The heart was normal; pericardial 
fluid was normal in appearance and 
quantity, and all the valves were normal. 

The appearance of the body on the 
table before starting the post-mortem 
examination was that of the abdominal 
skin appearing different from the skin of 
the other portions of the body. The same 
held true of the posterior aspect. The 
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intra-abdominal and thoracic appearance 
with the abdomen open and empty of 
entrails gave to the lower abdomen and 
pelvic area a peculiar congested and dark 
hemorrhagic appearance which was_ in 
definite contrast to the upper abdominal! 
and thoracic tissues. 

The sacrum with the 
entrails exhibited a very decided and 
extensive hemorrhagic appearance — in 
sharp contrast to that portion of the spine 
above the first lumbar vertebra. This was 
the most striking single feature of the 
examination, aside from the bowel damage 
already described, and this hemorrhagi 
appearance of the tissues lying immedi- 
ately above the bony substance confirms 
the argument already suggested, that the 
promontory of the sacrum developed 
deleterious secondary rays. It is to be 
noted that experimental work with various 
sized masses of bone tissue in close proxi- 
mity to an tonization chamber in a water 
phantom have failed to influence ioniza- 
tion readings in an appreciable way. A 
further and more critical study of this 
feature by the physicist is to be desired 
by the therapist. 

The above mentioned tissues and bowel 
specimens were immediately put in a 
formalin solution and taken to the roent- 
genologist who treated the case. He gave 
them to the pathologist of the hospital! 
for examination, where the treatments 
had been administered. 


pely is bare of 


PATHOLOGICAL REPORT 


“Large and small intestine: 
of ileum has greenish mucosa. No ulcera- 
tion made out anywhere. Microscopic 
examination of sections shows no evidence 
of inflammation. The mucosa shows de- 
structive changes which may be explained 
as post-mortem disintegration. 

‘Pieces of muscle: 
ation shows no Jesion. 

“Piece of bladder wall: 
amination Is negative. 

“Pieces of pancreas, 
are negative grossly.” 

While post-mortem changes have to be 
considered, it is not likely that all the 
gross changes described are such, and if 
not, it is not unlikely that the microscopic 
findings should be considered as more than 


Low er end 


Microscopic examin- 
Microscopic ex- 


liver, and spleen 


“sh 
Vi 
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and War- 
attention to the 
irradiation eft 
in cases where the liver has been subjec 


natural changes of decay. C: 
thin? have recently called 
possibility ol overlooking 


ise 


ects 
ted 


to he: ivy doses. It ts then possible that a 


re-consideration of the MICrOSCOpl¢ findings 
in the tissues from this case might reveal 
e\ iden ices of tissue changes as the result of 


over-irradiation. 


Examination of the lung tissue dem 


on- 
strated giant cells which readily explains 
the pathology in that location. Much might 
be aia as to the depressing effect of such a 
lesion on one s res uctive processes. \ caretul 
questioning of the husband following the 
necropsy, failed to elicit any evidences of a 
pulmonary activity since marriage, and 
the mother stated that the only time of Its 
activity, according to clinical manitesta- 
tions, was during early vears ot puberty 
There was a year or so then that it was 
thought the have had 
tuberculosis of the lung 

Microscopic examinations of the ver 
and pancreas showed only slight signs of 


post-mortem changes, such as separation of 
the liver cells, and obliteration of blood 
spaces, while the pancreas showed a mod- 
erate alteration of the islands of Langer- 
hans and separation of the cells in the 


pancre¢ itic secreting lobules. 

Low power examination ofa portion of the 
jejunum, showed a marked desquamation 
and a breaking down of the epithe tong with 
blood in the lumen. High power studies of 
the same section accentuated the lesqu: 
mation process and the nature and degree 
of breaking the columnar epithe- 
lium, but also seemed to show an increase of 
the stroma. 

Low power examination of a moderately 
damaged portion of the tleum showed a 
similar desquamation and degeneration of 
the epithelium taking place, while another 
section show ed a much more severe damage 
of the epithelium, together with a marked 
atrophy of a Peyer's patch. This is not a 
normal post-mortem change, but is a 
characteristic irradiation alteration of lym- 
phoid tissue. This section showed a 
marked connective tissue Increase. 

Low power section study of the cecum 
showed a villus with marked 
effect on one side and a more nearly norma! 


down ot 


more 
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damaging 


appearance on the opposite »surtace, though 


showing definite degenerative changes, 
such as swelling of some of the mucous 
glands and a more or less complete 
shredding or shrinking and desquamation 


of others. High powel study showed that 
the bases of much of the columnar epithe- 


lium contained a nucleus still remaining, 
while the peripheral portion was disin- 
tegrated. The stroma evidenced an attempt 


at a reparative process in the areas where 
complete desquamation of the epithelium 
had taken place. This is in contrast to any 
expected post-mortem chan 

Perhaps the most striking change to be 
demonstrated is the comparative change in 
the texture and staining properties of the 
portions of the rectus muscle within and 
without the field of irradiation. In the 
latter, the muscles exhibited a near normal 
nucleus and sarcolemma, with the usual 
deep staining reaction, while in that portion 
of the muscle under irradiation, the nuclet 
atypical and the sarcolemma took 
the stain very poorly. All specimens were 
negative as to evidences of malignancy. 

It is not amiss, then, to argue that the 
intestinal damage described in_ tissues 
under that portion of the abdominal wall 


were 


which was in the field of roentgen-ray 
exposure, represents roentgen-ray 


damage as well as a post-mortem change. 


Mallory® states: ‘“‘Tissues thoroughly 
chilled but not frozen, may be preserved in 
fairly good condition for oil days, but 


are far from ideal.’’ The body from which 
these tissues were removed was thoroughly 
chilled but not frozen. On account of difh- 
culties, deductions have had to be made in 


as logical a manner as possible. These 
deductions have been based upon my 
observations, together with the studies 
made of the slides accompanying this 
article, by Professors Charles F. Whitney 
and Hovey Jordan, pathologist and 
histologist, respectively, of the Medical 


College of the University of Vermont. To 
Prof. Jordan is due the credit for the 
fine quality of the slides. 

My observations at this necropsy were 
as follows: 

1. Smallness of body size and _ tissue 
mass in relation to the dose of roentgen 
ravs administered. 
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226 Investigation of 
Extent of area treated in relation to 
body size and degree of skin tanning on 
abdomen and back. 

3. Marked differences in post-mortem 
appearance of fibers of rectus muscle 
treated, in contrast to untreated fibers. 

4. Difference in appearance of coils 
small bowel in central and marginal por- 
tions of abdomen with particular reference 
to the appearance of the two separated 
portions of bowel lying adjacent 
promontory of the sacrum. 

Macroscopic loss of more than a 
of mucosa in two separate 
bowel. 

6. Hemorrhagic and congested appear- 
ance of uncovered promontory of the 
sacrum. 

>. Lack of a similar extensive hemor- 
rhagic and congested condition in other 
portions of the abdomen and pelvis. 


over 


ot 
ot 


sections 
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2. Adjustment must be made for 


the 
part played by the promontory of the 
sacrum in setting up injurious accumula- 
tive secondary rays to over-lying tissues, 
even though this is not supported by 
experimental evidence. 


3. Bowel injury should be guarded 
against by alterations of position during 


prolonged treatments, and the use of 
pituitrin is urged, preferably into the 
nares, before starting a treatment. 

4. More careful examinations must be 


made relative to any possible associated 
conditions, and allowances made for same. 
5. Postoperative prophylactic short way 


roentgen therapy is analogous to an 
elective major operative procedure and 
similar “check up” precautions ar 


Imperative. 
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1 theory that hypofunctionating 
organs may be stimulated to great 
activity by exposures to roentgen rays hf 
fractions of an erythema intensity has 
led radiotherapists to apply this theory 
to practical therapeutics. The spleen, 
the ovary,’ etc., have been exposed to 
fractional erythema intensities of roentgen 
rays in an attempt to increase their activ- 
ity. Occasional clinical improvement fol- 
lowed this treatment and seemed to 
support the hypothesis that the activity 
of the particul: ir organ radiated had been 
* Read at the Twi Annual Meeting 
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stimulated by the exposure to roentg 

rays. Experiments showing that Prieta 
to small radiation intensities accelerate 
pl: int growth,* increase the multiplication 
of paramecia in cultures,‘ accelerate the 
cell division of Ascaris megalocepbalos 
and Arbacia,® enhance the development of 
tadpoles,’ etc., lent further strength to 
the theory of stimulation. Thus it was not 
surprising that when hypofunction of 
the thymus was assumed to be, in part or 


wholly, responsible for psoriasis,* sclero- 


derma,’ thyrotoxicosis,'® etc.,!! an attempt 
7EN Ray Society, Swampscott, M Sept 6, 1924 
ersit f Fre rk Br. Germany; Dire Profe rsL. A 
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was made to stimulate the thymus in these 
diseases, by exposing it to small radiation 
intensities of roentgen rays. Occasional 
clinical improvements followed this ther- 
apy, and enthusiasts began to regard 
stimulation of the hypofunctionating thy- 
mus by roentgen rays as an accomplished 
fact. 

Some radiotherapists ascribing to the 
thymus an anti-cancer activity even went 
a step further; they exposed the thymus 
area of all their cancer cases to a fraction 
of an erythema intensity in the hope of 
stimulating 1t.*° They based their belief 
of an anti-cancer influence of the thymus 


Fic. 


Series 11—one day alter d 
nd ce lular ) 


Animal 
25 ‘*e’’). Well-preserved 
dilated « 


yillaries. 


on the fact that during the period of the 
greatest activity of this organ, childhood, 
cancer Is rare. 

In spite of these optimistic clinical 
reports, the stimulating action of small 
roentgen-ray intensities on the hypofunc- 
tionating thymus did not have any experi- 
mental support, as far as I was able to 
ascertain in August, 1922, when at the 
suggestion of Professor Aschoff I decided 
to investigate this problem. 

If by stimulation is understood a more 
or less lasting increase in cell growth or 
function, the stimulus 


e.g. roentgen rays) 
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may, theoretically considered, act in one 
of several ways: it may directly cause an 
intracellular change in the functionating 
cells resulting in increased function or 
growth; it may indirectly stimulate, by 
degenerating the surrounding cells and 


removing their inhibiting influence; or 
degeneration of these cells may liberate 


chemical substances which stimulate the 
functionating cells to increased activity. 
In any case, however, the functioning 
cells may be expected to show increased 
activity, if stimulation has taken place. 
Applied to the stimulation of the thy- 


mus, I hoped to see some histological 


Fic. 2. Animal 4, Series 11—twenty-one days after 


radiation (25 ‘‘e’’). Fully regenerated, well-preserved 


cellular lobule with distinct medull nd cortex. 


evidence of stimulation, such for instance 
as described by Dustinn,!? who found an 
increased number of mitotic figures tn the 
thymus cells of mice, after intraperitoneal 
injections of horse serum. If, on the other 
hand, I did not find such changes, but on 
the contrary saw only involution of all 
functionating parts of the thymus, then a 


stimulation by roentgen rays could be 
excluded. 
For my experiments I used rabbits. 


I usually took a litter of animals, retained 
one as a control, and exposed the thymus 
area of the others to a certain fraction of 


¢ 
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an erythema intensity. One, four, eleven 
and twenty-one days following the expo- 
sure, the rabbits were killed by chloroform, 
and at autopsy the thymus, the adjacent 
lymph glands and the spleen were exam- 
ined histologically. For fixing, formol, 
Miiller’s solution or alcohol was used. For 
staining with hematoxylin-eosin, methy! 
green-pyronin, or Pappenheim’s panoptic 
solution, the specimens were embedded 
in paraflin; for staining with Turnbull (for 
iron), and Sudan (lipoids) embedding in 
gelatin was employed. 


Fic. 3. Control animal, Series 111. Not radiated. 


I used a Coolidge tube, an induction coil 
machine, 200 kv., 2! ma., 0.5 mm. Cu 
filter, 30 cm. focus -skin distance, and a 
field of 4 cm. sq. over the manubrium 
sterni. The rabbit was strapped on its 
back and except for the radiated area 
covered by 4 mm. lead rubber sheeting. 
The exposure was controlled by the 
Friedrich iontoquantimeter, in addition 
to the usual control by time, and the 
radiation intensities registered in elec- 
trostatic units “e,’’ as measured on the 
skin. | first determined the erythema dose 
for rabbits under these conditions by 


radiating 4 cm. square on the buttocks of 


two rabbits, one with 250 “e,”’ the other 
with 300 “e.” The one radiated with 
300 “e” showed epilation and erythema 
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nine days following the exposure. The 
erythema persisted for ten days, while the 
epilation was still present at the time when 
the rabbit was killed, five weeks after 
radiation. The area radiated with 230 
“e” did not show any gross skin changes. 
| therefore assumed the erythema intensit V; 
for the rabbits under these conditions, to 
be between 250 and 300 “‘e;”’ the average 
for the human skin ts 175 “‘e.”” Next, I 
exposed series of rabbits to 30, 25, 12!>5 
and finally 6 electrostatic units; the last 
would correspond to less than !49 of an 


Fic. 4. Animal 3, Series 111—twenty-one days after 


radiation ( Remains of eight or nine atro- 
phic lobules; dilated interstitial vessels. 
erythema intensity for the rabbit. The 


entire intensity of radiation was given to 
the animal at one sitting, and according 
to the intensity, took from 40 minutes and 
10 seconds to 4 minutes and 54 seconds. 
The same radiation and living conditions 
were maintained throughout the experi- 
ments, the only varying factors being the 
radiation intensity given to the vous 
series. Before proceeding to the report of 
my findings, it might be well to review 
some of the accepted views regarding 
the thymus. 

The thymus in the newborn is consid- 
ered as an epithelial gland springing from 
the third branchial cleft. It is situated in 
the upper mediastinum and is surrounded 
by a connective tissue capsule, septa of 
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which dip into the gland and divide it 
into lobules. The parenchyma of these 
lobules consists of a lighter central medulla 
and a darker peripheral cortex. Upon 
closer study, this is seen to be made up 
of a net-work of large polygonal branching, 
so-called reticulum cells. Between these 
are distributed smaller round cells consid- 
ered by some as lymphocytes,'* by others 
as of epithelial origin.!* These lymphocytes 
are so numerous in the periphery that they 
the reticulum and give the 
cortex its darker appearance. The vessels 


cover cells 


iy 


Fic. 5. Animal 2, 
ation (12}5 


Series 111—eleven days after radi- 


2 “e”’). Interlobular connective tissue with 
vein, arteriole and dilated lymph vessel; the latter is 
filled with lymphocytes and two reticulum cells escap- 
ing (?) from the thymus. The arrow points to lobule 
from which colored drawing was made. 


are found in the medulla and here one also 
sees round bodies, varying in size from 10u 
to 500u, consisting of concentrically ar- 
ranged flattened reticulum These 
bodies are called Hassall’s corpuscles; 
and according to Hammar are the mor- 
phologic expression of the antitoxic activ- 
ity of the thymus. The theory of the anti- 
toxic activity of the thymus seems to be 
supported by the fact that in diphtheria, 
in thyrotoxicosis and in some snake poison- 
ings, the number of the small Hassall’s 
corpuscles is markedly increased.'* 

The thymus continues to grow up to 
puberty. After that a gradual involution 


cells. 
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of the parenchyma takes place up to the 
time of death. This involution starts with 
a disappearance of the cortex lymphocytes, 
so that the medulla appears broader than 
before. This is followed by disappearance 
of the reticulum cells and a gradual diminu- 
tion of the number of Hassall’s corpuscles. 
The involution progresses steadily, and in 
old age only narrow zones of cells and a 
few Hassall’s corpuscles embedded in adi- 
pose and connective tissue represent the 
entire remaining parenchyma. However, 


as shown by Hammar,'® one may find 


Fic. 6. High power picture of another area of same lobule 
as in Figure 5. The arrow, in the center, points to 
phagocytic reticulum cell which has taken up three 
nuclear fragments, probably 


involuted 
lymphocytes. 


from 


Hassall’s corpuscles and mitotic figures 1n 
the cells of the parenchyma even in this 
stage—proving that the gland is still 
functionating. 

Similar to this “‘age involution” is an 
atrophy of the thymus occurring after 
hunger, gravidity and disease, called by 
Hammar'® “accidental involution.” This 
consists in the disappearance of lympho- 
cytes, especially those of the cortex, 
followed by lipoid infiltration and later 
disappearance of the reticulum cells. The 
Hassall’s corpuscles are last to go, and 
slowly decrease in number. Accidental 
involution occurs so readily that at autopsy 


» 


>? 
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a normal thymus cannot be found if the 
person has died from disease.'* Therefore, 
if hypofunction of a thymus is assumed, 
one may also presuppose a certain amount 
of accidental involution. 

Involution caused by larger doses of 
roentgen rays, and studied by Rudberg,'® 
and Eggers'® in young rabbits, and by 
Regaud and Cremieu" in young cats and 
dogs, simulates to a certain degree, the 
involution just described. These authors 
found that the doses which they used 
caused the disappearance of lymphocytes, 


Series 1v—twenty-one days after 
Well-preserved cellular thymus 
-distinct cortex and medulla. 


Fic. 7. Animal 4, 
radiation (6 “e”’ 
lobule 


the degeneration of the reticulum cells 
and the swelling or the confluence of 
Hassall’s corpuscles into larger bodies. 
The thymus of these young animals thus 
radiated regenerates quickly and may, four 
weeks after radiation, show the same 
histological appearance as before the expo- 
sure to roentgen rays. 

In my experiments I first corroborated 
the findings of the earlier authors on the 
degenerative action of larger radiation 
intensities of roentgen rays. | then worked 
with smaller intensities in an effort to 
produce stimulation. In describing the find- 
ings which follow, only those series are 
reported in which the control thymus did 
not show any atrophy. The series in which 
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accidental mvolution of the thymus had 
occurred in the controls, were not used in 
this report. Some or these animals showed 
age involution of the thymus, others had 
not reached that stage at the time of radia- 
tion. It is interesting to note, however, 
that though these series were exposed to 
doses which correspond to what is usually 
taken as a stimulation intensity, nothing 
but degenerative changes of the thymus 
parenchyma could be found. The findings 
of the five series, showing normal controls, 
are described in the following report: 


Fic. 8. High power picture of same lobule as in Fig 
7. Arrows point to three mitotic figures in one field. 


Series 1, Radiation Intensity 50 e. Three two mont 
old rabbits. 

Animal 1 (female) killed 48 hours after radiatior 
when irradiated weighed 775 gm., when killed 780 g 
Thymus large, somewhat gelatinous. Microscopically 
lobules large; distinct cortex and medulla; the numb« 
of lymphocytes ts somewhat diminished in spot 
causing the reticulum cells to stand out more prom 
nently; the connective tissue is delicate; the blood 
vessels are distended. No degenerated cells, nucle 
fragments, phagocytes nor accumulation of lympho- 
cytes in blood vessels are found. There are some larger 
cells with broad protoplasmic brim and dark oval 
nucleus, reminding one of myeloblasts, in the peripher 
of the lobules. A number of Hassall’s corpuscles of sm 
size can be seen. 

Animal 2 (female) killed nine days after radiation; 
when irradiated weighed 750 gm., when killed 600 gm 
In spite of this loss of weight, the animal appeared 
well when killed. At autopsy, the thymus appeared 
very small. Microscopic examination shows small 
shrunken lobules in which cortex and medulla cannot be 
differentiated. The interstitial connective tissue with 


je 
x, 
4 ‘ 4 
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its dilated vessels stands out prominently. Here nd 
there are seen cyst-like spaces filled with desquamated 


reticulum cells and remainders of hyalinized Hassall’s 
corpuscles probably the result of liquefaction necrosis 
of larger areas of parenchyma. The lobules are poor in 


lymphocytes and consist principally of changed retic- 


ulum_ cells; however, the lymphocytes which have 
remained, are well preserved and nuclear fragments 
ire few. Many of the reticulum cells are swollen, large, 
globular, have lost their close attachment to surround- 
ing tissue, and show various changes tn their nucleus 
ind cytoplasm. Some have a well-preserved nucleus, 
while their cytoplasm contains a pigment staining Diuc 
with Turnbull (Fe) and yellow brown with eosi 

“pigment cells;” others, most of which have a globula: 
form, stain a foamy muddy brown with eosin and take 
up Sudan “‘lipoid cells;” still others show homo- 
geneous hvaline cytopl sm ind small yvVcnotic 
nucleus; 1 moderate number of Hassall’s corpuscles of 
medium size may be found. In the periph ‘ 


lobules shrunken, atrophic; intervening connective 
tissue broad and prominent; vessels dilated; the lobules 
are made up chiefly of reticulum cells, many of which 


show the lipoid and pigment type; lymphocytes are 
absent at the periphery of the lobules and can be found 
only toward the center “glande invertée’’); the 
periphery of the lobules and the connective tissue are 
rich in “tissu myeloide” (Regaud), ie. finely and 


ind neutro- 
capsule are 


coarsely granular myelocytes, eosinophil 
phile mono- and polynuclea the 


plasma cells. Many Hassall’s corpuscles have coalesced 


Ils: In 


forming large pluricentric bodies. Liquefaction cysts 
are absent. The lymph glands adherent to the thymus 
also show marked changes,—disappearance of lym- 
phocytes, yellow brown and foamy muddy swollen 
reticulum cells, hvalinized germinal centers and des- 
quamation of the endothelial lining of the sinus. In 
contrast to these, are two axillary glands which were 
outside of the irea ol direct radiatior nd the Mal- 
pighian corpuscles of the spleen; here, the lymphocytes, 


Fic. 9. Animal 4, Series v—twenty-one days after radi- 
ation (6 “e’’). Absence of distinct cortex and medulla. 
At periphery ireas poor in lymphocytes. 

lobules and in the interstitial tissue are a number of 

polymorphonuclear eosinophile leucocytes. 

Control animal (female) 750 gm., when killed 950 


gm. Thymus large and easily found. Microscopically, 
cortex and medulla separate and distinct. All cells and 
Hassall’s corpuscles are well preserved, and neither 
degenerated cells nor nuclear fragments can be found. 

Series 11, Radiation Intensity 25.e. Four three months 
old rabbits. 

Animal 1 killed 48 hours after 


female radiation; 


when irradiated weighed 870 gm., when killed 860 gm. 
Grossly—no_ change. Microscopically—areas in the 


cortex where the lymphocytes are diminished in num- 
ber; all vessels are slightly dilated and the connective 
tissue is rich In eosinophile leucocytes—but the 
whole the changes are slight. The attached lymph 
gland is rich in eosinophiles and the spleen does not 


on 


show any changes. 

Animal 2 (male) killed 4 days after radiation, when 
irradiated weighed 555 gm., when killed em. 
Grossly—thymus small and shrivelled. Microscopically 


600 


Fic. 
ure g, showing in center several large 
lum cells. 


High power picture of same lobule as in Fig- 
pigment reticu- 


10. 


the reticulum cells, and germinal centers, are well 
preserved and do not show any changes whatsoever. 
The reticulo-endothelium of the spleen shows marked 
phagocytosis of red blood cells, eosinophile leucocytes 
and nuclear fragments. 

Animal 3 (female) killed 11 days after radiation. 
When irradiated weighed 860 gm., when killed 920 gm. 
Grossly—no changes. Microscopically—this thymus 
presents the picture of regeneration; is rich in lympho- 
cytes and mitotic figures; in places one can differentiate 
cortex and medulla; however, throughout the paren- 
chyma are seen scattered pigment and lipoid reticulum 
cells; the Hassall’s corpuscles are peculiarly hyalinized 
as described by Rudberg.’ ‘“Tissu myeloide” as de- 
scribed in animal 2 is prominent in this specimen. The 
attached lymph gland presents similar regeneration and 
the reticulo-endothelium of the spleen shows 
phagocytosis of nuclear fragments compared with the 
preceding specimen. 

Animal 4 (female) killed 21 days after radiation; 
when irradiated weighed 850 gm., when killed 920 gm. 


less 


| 
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Grossly and microscopically unchanged except for rare 
pigment and lipoid reticulum cells and an exceptionally 
great number of unicellular Hassall’s 
Lymph glands and spleen do not show 
Series 111, Radiation 
months old rabbits. 
Animal 1 (female) killed 11 


when irradiated weighed 


Cor puscle S. 
any change Ss. 


Intensity 12!9 e. Three six 


days after radiation; 


when killed 


1110 gm., 1150 


gm. Grossly—thymus small, gelatinous. Microscop- 
ically—similar picture of involution as in animal 2 of 
preceding series; however, here are seen numerous 
large swollen reticulum cells, which have taken up 


nuclear fragments, and a lymph vessel accompanying 
one of the precapillary arterioles is filled with lympho- 
cytes. The attached lymph 
lymphocytes and a number of pigment and lipoid 
reticulum cells. The reticulo-endothelium of the spleen 
shows moderate phag FOCY tosis. 


Animal 2 male 


irradiated weighed 


gland shows diminution of 


killed 21 days after radiation 

1210 gm., when killed 950 gm. 
In spite of the loss of weig rhe, the animal appeared well 
when killed. Grossly—thymus small and 
Microscopically—narrow zones of swollen 
cells and a few lymphocytes, scattered in 
nective tissue which ts rich in blood vessels, 
all that is left of the parenchyma 
cannot be found. The attached Ivymph gland 
similar involution, whereas an axillary gland which 
vutside of the field of direct radiation does not show 
any changes. The reticulo-endothelium of the spleen 
shows marked phagocytosis, whereas the Malpighian 
corpuscles are unchanged. 

Control animal (male) killed on same date as animal 
2 of this series, weighed 1400 gm. when others were 
irradiated; when killed 1550 gm. Grossly 
Micro illy—beginning age involution; 
is slightly broader than the cortex, 
is richer in tissue and 
found. 

V. Radiation Intensity 6e. 
old rabbits. 

Animal 1 (female) killed 2 
when irradiated weighed 
gm. Grossly 
for lighter 
lipoid cells, 
(Hammar 
figures. 

Animai 2 (female) killed 4 days after radiation; when 
irradiated weighed 1820 gm., when killed 1850 gm. No 
changes either grossly or microscopic: ally. 

Animal 3 (m ale) killed 11 days after radiation. When 
irradiated weighed 1780 gm., when killed 1770 gm. 
Gross changes absent. Microscopically—moderate 
number of mitoses in cortex lymphocytes, few lipoid 
reticulum cells in medulla. Numerous eosinophiles in 
cortex and interlobular connective tissue. 

Animal 4 (male) killed 21 days after radiation. 
irradiated weighed 1600 gm., 


- when 


shrunken. 
reticulum 
loose con- 
represent 
. Hassall’s corpuscles 


show Ss 


was ¢ 


no changes 
the medulla 
the connective tissue 
idipose an occasional lipoid 
reticulum cell may be 


Series Five four months 


hours after radiation: 
1490 when killed 
and microscopically—no changes except 
areas containing nuclear fragments and 
probably due to “accidental involution” 
Cortex lymphocytes many mitotic 


1500 


show 


When 
when killed 1920 gm. No 
gross changes. Exceptionally great number of mitoses, 
numerous lighter spots in cortex as in animal 

Control animal (male) killed 21 days after radiation 
of other animals, at the same time with animal 4. 
When other animals were irradiated, control weighed 
1610 gm., when killed 1920 gm. No changes. 

Series V. Radiation Intensity 6 e. 
half months old rabbits. 

Animal 1 (female) killed 24 hours after radiation; 


Four five and one- 


when irradiated weighed 1850 gm., when killed 1850 
gm. No changes. 

Animal 2 (male) killed 11 days after radiation; when 
irradiated weighed 2250 gm., when killed 2470 gm. 
The thymus looks small and somewhat shrunke n. 
Some lobules are poor in lymphocytes and rich tn 
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reticulum cells with nuclear frag 
medulla cannot be differentiated. 


Animal 3 male) killed 21 days after radiation; wl 


rments; cortex nd 


irradiated weighed 2450 gm., when killed 2300 gn 
Thymus small. Lobules are atrophic and separated by 
broad bands of connective tissue. Cortex and medull 


cannot be differentiated and there are num 
nuclear fragments and pigment reticulum cells 
throughout the parenchyma; 
puscles can be found. 
Control animal 
2 of this series. 
were 


only few Hassall’s cor 


male killed same day wit! 

On the day when the othe: 
irradiated, the control weighed 2150 gm., wher 
killed it weighed 2370 gm. No changes. 


In considering the results of these 
experiments, it should be remembered that 
age involution of the thymus in the rabbit 
sets in at the age of four months. Thus, 
Series ur and \ the only which 
at the time of radiation showed distinct 
age involution. 

The results of the first and second series 
corroborate the findings of earlier investi- 
gators on young animals. The specimens 
from the first and fourth days show that 
an involution of the parenchyma takes 
place in the thymus of young rabbits 
exposed to one single dose of 50 or 25 “‘e.”’ 
This involution starts with the 
lymphocytes, which either disappear com- 
pletely or remain as well preserved |ym- 
phocytes, or as nuclear fragments, lying 
free among the other cells—a fact which 
speaks for a local destruction. The retic- 
ulum cells become prominent, and antes 
various changes; they swell, phagocytiz 
lipoids and an iron containing ec 
hemosiderin) and finally die. Mitoti 
figures cannot be found. The Hassall’s 
corpuscles coalesce forming large pluricen- 
tric bodies; the connective tissue becomes 
prominent; the vessels are dilated. If ~ 
dose has been large (50 e) there appea 
cyst-like spaces filled with degeneration 
products, probably due to sudden lique- 
faction necrosis of larger areas of par- 
enchyma. If the dose has been moderate 
(25 e) regeneration takes place, as shown 
by the eleventh and twenty-first day 
specimens of Series 11. Mitotic figures and 
well-preserved lymphocytes reappear in 
greater numbers covering up the reticulum 
cells, while lipoid and pigment reticulum 
cells gradually disappear. The Hassall’s 
corpuscles are now again small solitary 


are ones 


cortex 


bodies and in one specimen I found the 
peculiar hyalinization described by Rud- 


| 
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berg.'? The regeneration progresses and of radiation. Both series were radiated 


three weeks after radiation the thymus 
may again show a distinct cortex and 
medulla, well-preserved lymphocytes and 
reticulum cells, and only an occasional 
lipoid or pigment reticulum cell. The small 
sized Hassall’s corpuscles prevail. The 
connective tissue again becomes delicate. 
Eosinophile myelocytes leucocytes 
with fine and coarse granules (as described 
by Regaud and Cremieu)" make their 
appearance at the periphery of the lobules 
and in the peri ascular and interlobular 
connective tissue. Here, one may also see 
neutrophile leucocytes. 

The changes in the irradiated lymph 
glands tollow those of the thymus. The 
reticulo-endothelium of the spleen shows 
most phagocytosis in that animal where the 
greatest destruction of the thymus par- 
enchyma has taken place, while its Mal- 
pighian corpuscles and the follicles of the 
axillary lymph glands not exposed to 
direct influence of the rays do not show any 
changes. This fact seems to speak a gainst 
the theory of a marked indirect action of 
roentgen rays on normal lymph tissue. 

Series III consists ot four SIX montns old 
rabbits. The control thymus showed mod- 
erate age involution. These animals were 
irradiated with only 12!5 “e,” that is, 
with one-half the intensity of Series 11. 
In spite of this lesser dose, one sees only 
prog ressive involution of the thymus par- 
enchyma in the various specimens, but 
no attempt at regeneration. The 21st 
day specimen which st younger animals 
of Series 11 showed a regenerated thymus 
is In by remnants 
of atrophied shrunken lobules made up 
of swollen lipoid reticulum cells and a few 
scattered ly mphoc vtes in a loose connective 
tissue rich tn blood vessels. 


An interesting point is the presence of 


phagocytes and a lymph vessel filled with 
lymphocytes in thee eleventh day specimen 
a much later period than mentioned | 
the reports of Regaud and Rudberg. 
Perhaps this is due to a smaller intensity 
of radiation used in my experiments; how- 
ever, this shows the 
irradiated cells. 


Series tv and v more strikingly illustrate 


the influence of age involution on the effect 


possible fate of 


with 6 “e” and kept under the same living 
conditions. However, only Series v with 
marked age involution showed progressive 
degenerative processes in the thymus; 
atrophic lobules, absence of differentiation 
between cortex and medulla, diminution 
in number of lymphocytes, and the pres- 
ence of nuclear fragments and pigmented 
reticulum cells. The rabbits of Series iv 
without marked age involution fail to show 
these changes. On the contrary, In speci- 
mens one and eleven, and_ especially 
twenty-one days after radiation, are found 
a great many mitoses, a fact which may be 
interpreted as showing that increased 
activity of the thymus due to stimulation 
by roentgen rays may be possible in animals 
in which age involution has not as yet pro- 
gressed to a recognizable degree. If, on the 
other hand, age involution is distinct even 

little as 149 of an erythema intensity 
will be followed by a more rapid and more 
complete involution of the thymus par- 
enchyma. Radiation in these cases, instead 
of stimulating, degenerates the thymus. 

The phagocytosis of hemosiderin and 
lipoid by the reticulo-endothelial cells of 
the thymus, of the lymph glands and the 
spleen demonstrate the scavenger action 
of these cells: this cannot be looked upon 
as evidence of stimulation, as the thymus 
reticulum cells after phagocytosis undergo 
disintegration and finally die. My experi- 
ments definitely show that the thymus 
slands of rabbits, which are the seat of 
age involution, cannot be stimulated by 
even as small a radiation intensity as 140 
of an erythema dose. On the contrary, 
the normal age involution progresses more 
rapidly after exposure to this roentgen- 
ray intensity. The same holds true for 
the animals mentioned above in which the 
controls showed accidental involution. 

The thymus in age involution and 
accidental involution certainly must be 
assumed to be hypofunctionating, vet in 
neither of these cases was I able to obtain 
any evidence of heightened activity. Only 
in one series of animals, the thymus of 
which did not show marked age involution, 
were the histological pictures suggestive 
of a stimulative effect of the exposure to 
roentgen rays. 


| 
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May we, in view of these findings still 
assume that stimulation may be produced 
in the hypofunctionating human thymus 
by exposures to roentgen rays in fractions 
of erythema intensities, when it is probable 
that a hypofunctionating thymus shows 
accidental involution, and, if the patient 
has passed puberty, also age involution? | 
believe we cannot. On the contrary, we have 
to suppose that involution of the hypo- 
functionating human thymus progresses 
more rapidly after such an irradiation. 
This rapid destruction of the thymus 


probably upsets the endocrine balance of 


the body and liberates proteins previously 
kept in combination in the thymus par- 
enchyma cells.!® Whether clinical improve- 
ments, occasionally seen after radiation 
of the thymus, can be explained on this 
basis or not, stimulation of this organ is 
not responsible for the change. 

Conclusion. My experiments do not 
support the theory that the hypofunction- 
ating thymus can be stimulated by expos- 
ing it to roentgen rays in fractions of an 
erythema intensity. 
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THE TREATMENT OF MALIGNANCIES BY RADIATION* 


BY SANFORD 


DI VER, 


object of this paper is to attempt to 
give a resumé of the practical points to 
be kept in mind in the treatment of malig- 
nant growths by radium and roentgen rays. 
For logical discussion it Is necessary that 
we develop a background of theoretical 
data dealing with bio-physical principles 
that we all agree upon before proceeding 
to the purely clinical considerations. | 
shall try to state the facts as I see them as 
briefly as possible, avoiding controversial! 
details; and will divide this very broad 
subject into seven chapters, dealing first 
with the theoretical and later with purely 
clinical aspects of radiation therapy; with 
a final chapter looking into the future, with 
some speculation as to what it may bring 
forth. 


PHYSICAL PHENOMENA 


REACTION TO 


CONTROLLING 
RADIATION 


PHE 


Let us consider briefly what takes place 
when a beam of gamma or roentgen rays 
passes through any material substance. 
We know that the greater the density of 
the screen, the more radiation there is 
absorbed; and it has been proved that the 
greater the amount of radiation stopped or 
scattered, the more intense is the local 
ionization yielded through the production 
of negative electrons—secondary beta par- 
ticles. These are in ev ery way comparable 
to soft beta radiation. 

It is probable that the direct effect of the 
incident beam of gamma or roentgen rays 
is practically nil, and that the biological 
effect depends almost, if not entirely, upon 
the amount of ionization produced within 
the tissues, which, as we have seen, is a 
function of the absorption and scattering 
coeflicients. 

The stimulus offered by the various 
types of radiation may be detrimental or 
beneficial to biological function, the out- 
come depending upon the dosage, that Is, 
the amount of energy converted from short 
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given media. There are differences of 


opinion as to the exact mechanism of the 
effect upon the cells. Some investigators 
have reached the conclusion that the 
growth-promoting factors in cells can be 
inactivated by exposure to radiation and 
that the therapeutic usefulness of radia- 
tion in checking cell growth may be 
due to such destructive reactions .! 

According to other observations, how- 
ever, the growth retardation may be 
due to the increase in the permeability of 
the cell membrane by injury through ioni- 
zation, and that cytolysis will ensue 
more quickly if the tonization takes place 
at a time when the cell membrane is rela- 
tively permeable, as in the stage of cellular 
division; whereas the cellular membrane ts 
relatively impermeable in the resting condi- 
tion and cytolysis cannot be so easily pro- 
duced.* In this connection, it will be 
apparent that those cells in particular 
which contain electrolyte and substances 
which ionize completely will show cytolysis 
more readily. 
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CHARACTERISTICS 
REACTION TO 


DETERMINING 
RADIATION 


The so-called selective action of roentgen 
or gamma rays merits our attention and 
we will try to enumerate the types of cells 
and the histological structure of tissues 
which have proved radiosusceptible to 
a marked degree. 

(a) It has been shown that the more 
embryonal or undifferentiated the type 
of cell, the greater is its radiosusceptibility, 
and conversely, the more differentiated, 
highly specialized the cell structure, the 
greater is its radioresistance (law of 
Bergonié and Tribondeau). 

(b) Mottram‘ has demonstrated that 
ova of various kinds are from eight to 
fifteen times more vulnerable to gamma 
rays while in the process of division than 
in the resting stage. Regaud® has shown 


wave length electromagnetic waves into that the radiosensibility of cells is a 
heat in the passage of these waves into the property of the nucleus, and is inherent 

* Read at the joint eting Pacific Coast R ts Ray Societ ind Western Section, AMERICAN ROENTGEN Ray SOCcIETY, 
Seattle a Mt. Rainier National Park, J 
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in certain states or temporary physiological 
periods of cell life, the most important 
and best known of which isithe state 
of reproduction. 

(c) Cells having hyperchromatic nuclei 
are in general much more radiosensitive 
than similar cells having small amounts of 
chromatin in the nucleus. 


(d) The endothelium of blood and 
lymph vessels has been proven very 
radiosensitive and the endarteritis pro- 


duced within a tumor having an abundance 
of thin walled, delicate capillaries produces 
changes in these growths quickly due to 
the strangulation of their blood supply. 

(e) Tumors having small amounts of 
intercellular connective tissues react much 
more quickly and favorably to radiation 
than growths having an abundant stroma. 

(f) In general, it may be said that cells 
which secrete crystaloid material which 
forms an electrolyte in solution are mure 
radiosensitive than cells which 
colloid or protein substance. 

“In general, the response of a tumor to 
radiation is inversely proportionate to 
the stability of its nutrition, which depends 
mainly upon the character of the blood sup- 
ply and the quality of the tumor cells.” 

The susceptibility of the whole group of 
lymphoid tumors seems to depend upon 
the vulnerability of the cells, but the 
blood vessels are also probably an easy 
point of attack, for when lymphoid growths 
become fibrous and the vessels thicker and 
more resistant, these tumors 
vield to radiation. 

“A high degree of radiosensibility char- 
acterizes all embryonal tumors, Le., those 
which from embryonal cells and 
retain embryonal characteristics. This prop- 
erty is probably responsible for the 
response of basal cell carcinomas, many 
common tumors in children, embryonal 
carcinomas of testis and ovary, and pos- 


secrete 


cease to 


arise 


sibly many uterine cervical carcinomas. 
Here it seems to be the vulnerability of 
the cells which determines the result, 


since many of the tumors are not highly 
vascular. Neither can it be the presence of 
many mitotic cells which renders the 
embryonal tumor susceptible, for many of 
these tumors are not rapidly growing.” 
Ewing.) 
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“Sharply contrasted with embryonal! 
tumors, but often resembling them in 
structure, IS the Important group ol 


cellular anaplastic carcinomas derived from 
adult cells. They form the majority of 
the rapidly growing diffuse, often round 
cell, carcmomas of the glandular organs, 
and one of the best examples is the inflam- 
matory mammary cancer of young and of 
pregnant women. This tumor ts compara- 
tively radiosensitive, probably because of 
the vulnerability of many mitotic nuclei. 
Anaplastic carcmomas do not particular! 
depend on new blood supply—they infil- 
trate lymphatics widely; the tissue is less 
sensitive than true embryonal carcinoma, 
and while primary results of radiation are 
often brilliant, complete 
obt: ined.” (Ewing. 

“In all the tumors thus far considered, 
radiation seems to act by _ producing 
autolytic degeneration by direct effect o1 
the cells and blood vessels. 
such tumors are highly 
compared with normal tissues, and 
curative result may be obtained without 
notable damage to normal structure. This 
is the ideal radiation therapy, as desig- 
nated by Regaud.” (Ewing.) 

The presence of these characteristics, 
then, enables one to predict whether 
tumor will or will not respond to radiatior 
and permits a more definite prognosis. 
The radiosensibility, then, of these embry- 
onal and anaplastic malignancies does not 
depend upon the anatomical location, but 
is determined purely by the histologic 
picture presented.’ 


cures are 


The tissues of 
radiosensitive as 


THE LOCAL 


One of the most important reactions 
following the radiation of a localized area 
is the inflammatory reaction made up of an 
infiltration of cells and serum. This zon 
of intense cellular infiltration constitutes 
the first barrier to the neoplastic Invasion, 
just as the pyogenic membrane tends to 
wall off septic infections. The presence of 
a round cell infiltration in an unintected 
malignancy, whether it occurs as part of 
the natural body resistance,* or whether 
it is stimulated by radiation, is one of he 


REACTION TO RADIATION 


first steps in causing the retrogression of : 
malignant invasion. 


The Treatment of 
The repair of irradiated tissue ts brought 
about through a fibroblastic proliferation 
similar to the repair of other traumatized 
areas and this is apparently a function of 
the local ionization largely by 
the secondary beta particles, as betore 
mentioned. Accompanying the inflamma- 
tory reaction, there is produced a 
obliterative endarteritis. This 
the blood vessels and lymph spaces through 
the combined action of the arteritis, 
vascular round-cell infiltration and 
tissue formation effectively 
persistent neoplastic elements. 
We have heard much concerning the 
production of homogeneous — radiation 
throughout the local area under radiation, 
and here I want to present to 
opposing We know trom 


local 


closing of 


Deri- 
scar 


Incarcerates 


you an 


View. attempts 


at transplantation that only cells at the 
margin of the growth, in the zone of 
impregnation, as mentioned by Regaud, 
are viable. And that the cells in the 
center of the growth are In various stages 
of degeneration, depending upon intra- 


the condition of the 

resistance of the supporting 
tissue framework, the 
presence or absence of secondary infection. 
For example, basal cell carcinomas the 
center of the growth has become necrotic 
and presents a crater-like ulceration, as a 
rule, by the time the growth has 

diameter of two to three 


tumoral pressure, 
blood supply, 


connective and 


attained 
centimeters. 


It will be apparent that homogeneous 
radiation — hout this mass is not 
advisable, for it will tend to break down 
the already a cenerating cells of the 


central portions to a much greater extent 
than the cells in the viable —- In 


treating such a growth it is imperative to 
place the most intense radiation in the 
area of rapidly growing cells, as called by 
Regaud, the zone of impregnation. The 
same thing Is true in the treatment of more 
deeply placed carcinomas, such as those 
occurring In breast, cervix, tongue, etc. 

The ideal treatment by radiation, then, 
would be to give just a sufficient intensity 
to cause a retrogression of the actively 
proliferating neoplastic cells without 
destroying the normal connective tissue 


framework from which the fibroblastic pro- 
liferation takes place in repairing the defect. 
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We have spoken of those growths which 
are radiosensitive and the treatment of 
which constitutes ideal radium therapy 
because of the direct effect of the rays in 
producing effects on cells and blood vessels 
resulting in autolytic degeneration without 
notable damage to normal structures. 

Unfortunately, the majority of malig- 
nant growths (excluding basal cell 
carcinomas of the skin) stand lower in the 


scale of radiosusceptibility and do not 
respond to ideal radiation a. They 
require the actual killing of tumor cells 


and often the application of intense doses 
to give a caustic action. Squamous car- 
cinoma of mucous membranes and skin Is 
the chief example of an adult tumor aris- 
ing from adult and reproducing 
adult cells principally caused by chronic 
irritation. 


cells, 


In the treatment of this and similar 
malignancies that are made up of well 
differentiated cells, it may be frankly 


stated that no great success with them has 
been obtained except by using radiation 

s a caustic, in the form of radium inserted 
into the tumor. 

““As a caustic, radium has one 
advantage in that the gamma rays sterilize 
a wider territory than Is cauterized, and 
to this property its considerable success Is 
probably due. At present a strong effort 


unique 


is being made to reduce the cauterizing 
effect by the use of platinum filtered 


radium. Yet the stasis involved remains 
the same and any special radio- 
sensitiveness of the _— tissues. 

“It thus appears that the pathological 
processes in the two classes of tumors 
embryonal and adult—are essentially dif- 


ionores 


ferent. This fact was hardly appreciated 
until it was revealed as a formidable 
obstacle to radiation therapy. A_ tissue 


invaded by an embryonal or lymphoid 
tumor may be restored to a normal state 
without appreciable scarring, but when the 
tissue Is invaded by a squamous or alveolar 
carcinoma that condemned _ to 
extensive scarring or complete destruction. 

‘In the third group of cases, the tumor 
is either so bulky or so tnaccessible, 
resistant, that neither selective radiation 
nor caustic action can be successfully 
employed, and radiation therapy has to be 


tissue Is 


or SO 
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content with growth restraint of the 
tumor. This group includes mammary and 


glandular carcinomas, 
tumors, some 


other 


many deep- 
seated 


relatively benign 
tumors, osteogenic sarcoma and_neuro- 
sarcoma. High voltage x-ray therapy 
attacks the group with much confidence, 
but on the whole without notable success. 
The element of radiosensitiveness is 
lacking, and the plan of delivering a cell- 
killing dosage appears to be generally 
impracticable. This is the great 
experimentation, of empirical methods and 
of much confusion regarding both methods 
and results. It is not intended to suggest 
that high voltage x-radiation is not a 
powerful weapon in dealing with superfi- 
cial or sensitive tumors. On the contrary, 
the modern x-ray machine has greatly 
enlarged the field of successful radiation 
therapy. Yet with deep-seated resistant 
tumors it generally fails to produce a 
complete eradication of the disease and 
accomplishes merely growth restraint. 
Admitting the limitation, it must not be 
concluded that the partial restraint or 
total cessation of growth of a malignant 
tumor is of no practical importance. Quite 
the contrary, limitation of the growth of a 
tumor usually relieves symptoms and pro- 
longs the life of the patient. It frequently 
stops the growth after a time and trans- 
forms a malignant tumor into a quiescent 
and comparatively innocuous process, and 
it occasionally causes a practically com- 
plete disappearance of the tumor by a slow 
process of atrophy and fibrosis. 
‘Incidentally, it introduces an entirely 
new point of view regarding the physiology 
and the therapy of many tumors, which 
is quite contrary to prevailing ideas. 
Restraining the growth of tumors is quite 
an unsurgical conception, but one which 
demands close attention in modern cancer 
therapy. 
‘In the 


first place, growth-restraint 


produced by radiation prolongs ithe life of 


many patients with inoperable cancer 
and removes the necessity of performing 
many operations which have previously 
been attempted as a last resort. The scope 
of operability in advanced cases has been 
reduced, and the surgeon is no longer 
required to proceed against his better 
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judgment, because no other resource was at 
hand. Painful invasion of nerve trunks, 
pressure on important viscera, and super- 
ficial ulceration have often been prevented, 
so that the life of the patient has been both 
prolonged and made more tolerable. These 
results are frequently observed in mam- 


Mary, uterine, gastric cancer.” 
(Ewing. ) 
“Glandular carcinomas prove more 


resistant than was to be expected from 
their cellular structure. This property is 
partly referable to the fact that they 
excite a stroma reaction in the invaded 
tissues and produce much new connective 
tissue, after the manner of a productive 
inflammation. The cells also seem to be 
able to survive in the fine lymph spaces 
even when the tissue is practically devoid 
of blood supply. These characters are 
well reflected in the common terms, fibro- 
carcinoma and scirrhus, and they appear in 
many late metastases In resistant subjects; 
no matter what the original form of the 
cancer may have been. In this essential 
property radiation therapy encounters a 


difficult obstacle with glandular carcino- 
mas. The regression of such a tumor 


cannot be accomplished without leaving 
permanent scarring In the tissues; a 
complete restitution of the affected part 
is not to be demanded as a guarantee 
that the process has been brought to a 
standstill, and heavy dosage reaching at 
times the limit of cauterization must be 
employed to effect a satisfactory result. 
These same features have long rendered 


fibrous and recurrent carcinomas an 
unsatisfactory field for surgery.”” (Ewing 
CONSTITUTIONAL CONDITIONS WHICH 


INFLUENCE THE RADIATION REACTION 


These conditions can be summed up by 


saying that any condition which affects 
the body as a whole must necessarily 


affect every cell in it. It is necessary, then, 
to have the physical functions of the body 
as nearly normal as possible when dealing 
with malignancies. The presence of a 
marked cachexia, with the usual anemia 


and leucopenia, should make the prognosis 
guarded even though the malignancy is 
well localized and one which would ordina- 
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rily be termed favorable. This is particu- 
larly true in the case of diabetic or luetic 
patients and those having marked cardio- 
vascular or cardio-respiratory diseases. 

In preparing patients for intensive radia- 
tion therapy it is well to have them in a 
hospital or well controlled at home, where 
a general hygienic regime may be carried 
out. Certainly it is necessary to get 
estimate as to the elimination through 
the kidneys, and in many instances a 
phenolsulphonphthalein test, with careful 
urine analysis, will give information upon 
which the whole course of treatment will 
be changed. It is advisable 
acidosis by an attempt to alkalinize the 
patient during radiation treatment; and 
to encourage patients to take hot fluids, 
even though vomiting, and particularly 
weak coffee and tea for the diuretic effect. 

With intensive treatment of cervical 
carcinomas, have carried it out by 
means of 2000 to 4000 milligram hours of 
radium, we have repeatedly seen the tem- 
peratures following the radium application 
rise to 102 to 103° F., with a leucocytosis of 
from 30,000, and a relative 
lymphopenia which returns to normal in 
five to ten days. The urine output is 
greatly diminished almost to an anuria, 
the urine showing much albumen and many 
casts and a retention of chlorids. Follow ing 
intensive roentgen treatment (1200 to 2400 
ma-min., 200 kv., through 1 mm. Cu and 50 
cm. distance), the erythrocytes 
destruction of about 20 per 
circulating number. 

It is our practice to combat this reaction 
by systemic treatment, forcing elimination 
with one to two drachms of epsom salts 
each morning and the 
citrocarbonate, drachm every four 
hours. It is our policy in treating pelvic 
carcinoma not to radiate above the umbil- 
icus, having had one bitter experience in 
the production of Addison’s 
carrying such intensive 
costal margin. 

In the treatment of growths involving 
more than a 30 to 40 per cent of an 
erythema skin dose in the depths of the 
upper right quadrant of the abdomen, it ts 
well to be ready to treat a transient 
diabetes by means of insulin. 
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RADIATION JUDGMENT 
By radiation judgment we mean the 


mental process which considers all factors 
for and against radiation treatment, and 
in particular the extent and intensity of 
the contemplated treatment. As we have 
mentioned before, this requires a complete 
clinical and laboratory study of the case, 
not only before, but during radiation 
treatment, to determine whether or 
such treatment may be tolerated by 
patient. It is as necessary to know 
limits of the growth and the position and 
function of the contiguous organs, before 
attempting intensive radiation, as it is to 
know these facts before attempting surgical 
ablation. 

One of the most important points to be 
kept in mind is this, that it is better not to 
treat a case of extensive malignancy at all, 
by any method, if the treatment cannot be 
carried to its logical conclusion, or if 
such treatment must be discontinued 
before attaining such a dose of radiation 
as will cause at least a temporary retro- 
gression of the growth. It is advisable to 
give all of the radiation either by radium or 
roentgen rays within a period of from 
seven to ten days, for the reason that when 
radiation is prolonged beyond this period 
normal tissue cells tend to become more 
radiosusceptible, and the cancerous cells 
tend to become more radioresistant. 

Regaud points out that when an area Is 
subjected to repeated doses the same 
normal cells are irradiated, but not the 
same malignant ones. Hence the connective 
tissue elements become less 
radioresistant through the cumulative 
changes which have made the malignant 
cells become more radioresistant. And in 
these cases where a cure and not palliation 
alone 1 is sought, an attempt should be made 
to g1V e the entire dose at a single series 
of treatments, to avoid the necessity of 
giving a second or third dose of greater 
intensity, with the consequent greater 
damage to normal elements. Is it not prob- 


successively 


able that this ruthless treatment, which 
was first proposed in German_ clinics, 
accounts, in a large measure, for their 


great success in the radiation treatment of 
deep-seated malignancies? 
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Many cases are found to be unsuited for 


this intensive treatment, that is given 
with a definite idea of attempting to 


produce a cure; and to these cases one 
should give palliative treatment only. | 
believe we are justified in giving just 
sufficient radiation to maintain a check on 
the malignancy, to slow down the cellular 
multiplication and produce the fibrosis 
and endarteritis, which strangulates the 
blood supply to the growth, and encarcer- 
ates the malignant elements resulting In a 
change of the kind of cell from the embry- 
onal to the more adult type. 

There are two ways of giving this, one 
by fairly large doses infrequently repeated, 
and the other by extremely small doses 
frequently repeated two or more times each 
week. | have not been able to reach a 
definite conclusion as to which of these 
methods offers the best palliation to our 
patients. But we have repeatedly seen 
perfectly hopeless growths that have been 
giving much pain and discomfort cease to 


grow, temporarily, with the alleviation of 
pain, ulceration and hemorrhage. The 


patients become much more comfortable 
for months under both types of treatment. 

In a communication to the Radiological 
Society, June of this vear, Drs. Clark 
and Morgan of Phil: adelphia, advocated 
the treatment of hopeless malignancies by 
extremely small roentgen rays 
repeated every day over a period of two 
to three months, and claim for this method 
remarkable palliative effects. 


de ses of 


THE RADIATION THERAPIST'S EQUIPMENT 

I believe that the time has passed when 
men will accumulate large 
radium to attempt to give deep radiation 


with this agent. This is much more easil\ 


accomplished and more thoroughly done 
by means of our present high voltage, 


high milliamperage, well screened roentgen 
radiation. The chief 
radium is as a local radiating agent rather 
than as an agent for applying deep ther: apy 
from the outside. I do not desire to be mis- 
understocd on this_ particular _ point, 
namely, that the application of radium ts 
inherently surgical, more purely surgical 
than roentgen-ray applications, and | 
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believe requires as broad a surgical training 
and a greater bio-physical understanding 
than general surgery. 

It is notable at this time that none of the 
principal clinics of this country, or abroad, 
are attempting to treat malignancies with- 
out the combined use of roentgen rays and 
radium, and the tendency seems definite!) 
to be toward using more intensive localized 
radiation by means of radium in 
units, as the “seeds” of emanation o 
needles containing from one to ten milli- 
srams of radium element. | believe that 
this tendency to get away from large units 
of radium is largely attributable to thx 
technique as developed by Regaud. I do 
not believe, however, that American radio- 
logists will accept this technique of radiun 
puncture, for the reason that American 
patients will not permit the five to fifteen 
day applications of radium needles, as 
advised by Regaud. I do believe, however, 
that the use of “‘seeds” of emanation of 
very low intensity, from one-tenth to four- 
or five-tenths millicuries, will be comin, 
more into use because of their great flexi- 
bility permitting them to be pl: aced accur- 
ately into the margins of the growth, 
exactly where one wants to produce the 
most intense radiation, and the added fact 
that their position is accurately maintaine« 
throughout the life of the emanation. 

For those men who cannot use emana- 
tion because of their isolation, or 
it is advisable that the radium (for genera! 
radiation therapy) be contained in needles, 
preferably of from three to ten milligrams 
each, having a wall thickness sufficient to 
eliminate practically 100 per cent of th 
beta radiation. This is most readily accom- 
plished by the use of a platinum iridium 
alloy which will weniiiee from three to 
four-tenths of a millimeter thickness to 
stop 99 per cent of the beta rays. 

In regard to roentgen-ray 
it is advisable to have 
will deliver 30 ma. at 
believe that the tube life is lengthened 
if the make and break on the rectitie: 
does not intercept an are ef greater than 
thirty degrees; 1.e., the rectifier should bs 
so designed as to send only the peak 
the wave through the tube. It ts ady sable 


small 


Its cost, 


equipment, 
a machine which 
200,000 volts. and | 


to keep in mind the fact that the cold 


target tube, capable of delivering from 30 
to 50 ma. at 200,000 volts, Is here to stay 
and is welcomed by the busy clinics that 
have large numbers of cases to be treated 
in a relatively short time. 

For those who attempt to do deep 
therapy at high altitudes and are therefore 
bothered by corona, let me advise that 
they can lengthen their tube life markedly 
and be free from this corona and creepage 
along the tube by immersing the tube in 


ol. | designed and installed an oll-im- 
mersed tube just one vear ago, and alter 
puncturing two tubes during the first 


few weeks of experimentation, we have 
had no further trouble. 


We found that at 150,000 volts In a 
tube surrounded by air, with the most 
corona proof tube terminals, we were 


able to devise that creepage began to take 
place along the tube, and that at 200,000 
volts, sparks travelled the full length of 
the tube as soon as the slightest amount 
of dust had gathered on the surface. We 
therefore built a lead-lined box, supported 


the tube under oil, and have not been 
troubled by this creepage and corona 
and the necessity of cleaning the tube 


after every treatment, since this installa- 
tion. For several months have been 
treating at 8 ma. It Is not necessary to 
have cooling coils in the box with the tube, 
neither is it necessary to have a device for 
causing the oil to circulate, as the move- 
ment of the particles of oil in the elec- 
tromagnetic _ field suflicient 
circulation. 


we 


produces 


I want to condemn unequivocably many 
of the installations I have seen with the 
transformer in the same room the 
patient, high tension lines exposed, sharp 
points spouting corona, and the use of a 
bare tube suspended over the patient, 
with little or no protection for operator or 
patient. 

In the average installation, | am sure a 
couch, with a tube under the table, closely 
confined by opaque walls, and well venti- 
lated, is the best method of construction. 
If possible, there should be no high tension 
lines in the treatment room, and the 
patient and the operator should be 
protected, not only from incidental radia- 
tion, but from the noise and the ionized 


with 
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air which so quickly produces headache 
and nausea. 

It is possible, with a little ingenuity, to 
arrange a patient over an aperture on the 
treatment couch, by means of an adyjust- 
able plumb bob over the target. A hand 
roentgenoscope is required only when 
extreme accuracy Is desired in locating a 
part over a small aperture, and in this 
connection the use of buckshot attached to 
the skin, fore and aft (or placed within the 
body cavities) permits accurate centering in 
the axis of the beam and the position may 
be verified by a reflecting roentgenoscope. 

The reliable anatomical 
section charts, such as suggested by Des- 
jardins,® is of the utmost importance in 
determining the areas to be treated and 
the relation of contiguous organs. 

We have heard much for the past four or 
five years of the necessity and urgency of 
calibrating roentgen treatment machines 
accurately by means of some variety of 
spectrometer, electroscope, itontoquanti- 
meter, some variation of these. The 
statement has been made, and correctly so 

Duane) that fluctuations in a roentgen 
equipment, from day to day, may be as 
great as plus or minus 20 per cent. Several 
physicists have gained not a little reputa- 
tion by travelling about the country, 
charging from $100.00 to $200.00 for the 
calibration of a roentgen machine by some 
of the above methods, and yet these very 
phy sicists do not take the trouble to teach 
the man who operates the machine or to 
advise him as to simple methods of obtain- 
ing daily or even hourly measurements of 
the roentgen-ray output, and I may say 
that, as a matter of protecting the interests 
of the operator, these men have, as a rule, 
given the dosage 30 per cent low in order 
to make it impossible for the operator to 
give a full erythema skin dose without 
weeks of experimentation. I believe that 
this is an incorrect practice, and that the 
operator should be told as accurately as 
possible the number of milliampere min- 
utes at a given setting of his machine 
required to produce an erythema, and 
that he should be instructed as to the 
simple measurements that he may 


use of cross 


or 


make in checking up the surface and depth 
dose. 
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With the simplest sort of a home-made 
electroscope and a three or four yard 
length of well insulated cable, and a small 
celluloid or carbon chamber, all of which 
may be made at a cost of a few dollars, 
one can accurately calibrate any roentgen 
machine by means of 100 
radium. 

At slightly greater cost, one may obtain 
a large ionization chamber, to be mounted 
in the beam of roentgen rays and through 
which all treatment may be given, so that 
continuous readings can obtained 
throughout the entire treatment. Such a 
chamber, as made by Roy Kegerreis, of the 
University of Michigan, its admirably 
suited to the average roentgenologist’s 
needs, and this will show the daily fluctu- 
ations In roentgen-ray output and can be 
so arranged as to check up on the presence 
or absence of filters so that it is almost 
impossible to make any gross errors result- 
ing in a severe roentgen-ray burn. 

Here I want to raise the following 
question. Is it necessary for the average 
radiation therapist to treat at 200,000 
volts in order to get the best tube life? 
The average wave length of the rays at 
200 kv. is approxim: ately 0.17 A., and the 
average wave length at 170 kv. to 180 ky. 
is approximately 0.20 A. There is very 
little difference in the penetration of these 
two wave lengths and the thing chiefly 
accomplished at 200,000 volts is “the pro- 
duction of a slightly greater intensity of 
rays of the shorter wave lengths. We know 
that 200,000 is the upper limit for the 
present so-called 8 ma., 200,000 volt 
Coolidge tube, and that the tube life is 
many times longer if the voltage is kept 
in the neighborhood of 180,000. 

I would like to suggest then, 
necessary, the milliamperage be raised to 
6, 7 or even 8, but dropped back on the 
peak voltage to 180,000 and thereby 
lengthening the life of the tube, diminish- 


50 or 


ing corona, and lessening the danger of 
burning out the transformer, without 


materially lengthening the treatment time. 
It is generally conceded that the thera- 
peutic results are identical. 

In arranging proper protection for the 
operator and patient, let me advise the 
use of barium sulphate plaster. Commercial 
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barium sulphate (pulverized heavy spat 
either as a sand or as a powder, may be 


purchased from several concerns in this 


country for as low as $20.00 per ton, and 
in comparison with the high market price 


of lead, which is right now at 12¢ pel 
pound, barium sulphate offers three to 
four times the protection for the 
amount of money as the use of metallic 
lead, and saves, in many instances, the 
cost of applying lead to newly plastered 
walls. Barium sulphate plaster, a mixture of 
one part Portland cement, one part barium 
powder and two parts coarse barium sand, 
may be applied to both sides of meta 
lath in a manner similar to 
plaster to a thickness of 20 to 
about 34 of an inch) and will « 
same resistance, as measured by gamma 
rays from radium, as 3 mm. of lead, which 
Is ample protection for any roentgen rays 
so far produced. The treatment couc!l 
may be plastered with this much mor 
cheaply than lining it with lead. The walls, 
ceiling and floor should likewise be simi- 
larly protected. It is advisable not to have 
any soft wooden parts in a direct beam of 
roentgen rays, as secondary pro- 
duced have been known to travel through 
an arc of 180° in ordinary plaster and 
wooden beams. 

The best test of adequate protection is 
to have all persons who operate deep 
therapy machines carry about their person 
dental films, which are developed every 
two weeks, to see how much incidenta! 
radiation is picked up by them. We know 
fairly well that the amount of radiation 
required to blacken a dental film is approxi- 
mately 'soo0 of an erythema skin dose, 
and this amount of radiation occurring 
weekly over a period of months will lead 
to anemia and sterilization. 
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FUTURE PROSPECTS IN RADIATION 
THERAPY 

We know from the work of Chambers 
and Russ and several of the workers of the 
Rockefeller Institute, that the irradiation 
of isolated bits of cancer tissue with five to 
ten times the erythema dose for humans 
does not inhibit the growth of such tissue 
when transplanted into a favorable site. 


The Treatment of 
We know also that when radiation of about 
100 per cent of an erythema skin dose is 
given to the site of such tumor transplants, 
the inoculated tissue does not OTOW 
that feeble irradiation of the entire organ- 
ism in laboratory animals frequently inhib- 


its the growth of a transplanted tumor 
even though the site of inoculation ts 
screened from such radiation. Contamin 


has shown that the inoculation of cancer 
grafts feebly irradiated may sometimes 
confer immunity to the transplantation of 
additional grafts. In other words, there is 
something in the nature of an antibody 
to the tumor cells formed by the org 
which confers an immunity to later 
of the 


anism 
oralts 


same tumor. It is not impossible, 
then, that the future will see the develop- 
ment of radiation therapy to such a point 


that the tumor growth itself will be screened 
from radiation and the organism, as a 
whole, be given feeble irradiation. 

In reg: aa to cancer therapy in general, 
it may be possible that the use of an anti- 
toxin may hold something of very great 
value to all who treat epithelial cancer. | 
do not believe that much can be adc led to 
cancer therapy or the technique of treating 
cancer through using coag 
or escharotics, or through further 
ment of 
with the advent of 


ition 
velop- 
I believe that, 
radiation therapy in 
the treatment of malignancies, there has 
come a new epoch in the treatment of 
cancer. Whatever may be the future of 
short wave length therapy in the treatment 
ot malignant disease, it is doubtless a fact 
that the radiologist IS seeing more cancer 
at the present time than any of the surgical 
specialists, and that he has an added 
responsibility of relating himself to the 
cancer problem, as a whole, in such a man- 
ner as will, so far as possible, eliminate all 
question of prejudice or self interest. 

The radiologist has been unduly handi- 
capped by the prevailing idea that under no 
circumstances must he do ——- that 
would jeopardize the vitality of a healthy 
cell, and until he is allowed some of the 
latitude that has been, by common consent, 
conferred upon the surgeon, his efforts in 
combatting cancer will fall short of the 
goal.'!° Surgery must carried on 
regardless of the fact that some die. The 
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laymen and the medical profession fully 
realize this fact, yet these same persons 
will say that it is unjustifiable to produce 
an erythema or a falling of the hair, and in 
many instances encourage the patient to 
for damages. This may eventuate in 
establishing a mortality rate chargeable to 
radiation treatment, and I can see no 
why radiologists should not be 
entitled to the same privileges and immu- 
nities in this regard that have always been 
enjoyed by our surgical colleagues. 

If we, as radiologists, are content to 
bathe a mysterious growth with a more 
mysterious ray without attempting to 
analyze the reasons for success in the one 
instance and failure in another, we 
ignoring our opportunity as 
and are not fulfilling 
servants. 


sue 


reason 


are 
physicians 
our duties as public 


CONCLUSIONS 
The 


de pe nds 


biological reaction to radiation 
upon the amount of energy 
absorbed, whether it be primary or second- 
ary in origin. 

The vulnerability of cells to radia- 
ties depends upon a definite histogenetic 
picture. 

The resistance to neoplastic invasion 
and the repair of irradiated areas depends 
upon the well-being of the body as a whole. 
The use of radium or roentgen rays Is 
as rational and radical a procedure 
as the use of other physical agents in the 
treatment of malignant conditions. 

The optimum dose of radiation should 
be pt oben in the area of malignant growth 
to stimulate tissue and fibro- 
blastic proliferation. 

6. Coagulation or cauterization by means 
of intratumoral radium application has 
the unique advantage in that the gamma 
rays sterilize a much wider territory than 
Is cauterized. 

>. The modern roentgen 
greatly enlarged the scope of successful 
radiation therapy, both as regards the 
production of clinical cures and restraining 
the growth of radioresistant malignancies. 

8. Intensive radiation therapy demands 
a complete clinical and laboratory study 
of each patient before, during and after 
treatment. 
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g. The chief field for the use of radium 
is as a local radiating agent applied by 
means of multiple low-intensity needles 
or “seeds”’ of emanation, and roentgen 
rays should be used for the 
deep therapy. 

10. Patients undergoing roentgen treat- 
ment, and the operators, should be pro- 
tected from incidental radiation and from 
noise and ionized air. 

11. An oil-immersed roentgen tube has 
proven to be a satisfactory method of 
eliminating corona at the terminals and 
creepage along the tube. 

12. Everyone operating a deep therapy 
equipment should be able to calibrate his 
roentgen machine at any time. 

13. Transformer and tube life can be 
lengthened by treatment at 180 kv. without 
changing the therapeutic results. 

14. Barium sulphate plaster offers 
economical practical method 
screening operator and patient. 

15. [The proven microorganismal cause 
of cancer and its treatment by appro- 
priate antisera is a possibility of the near 
future. 
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16. A mortality due to radiation exists 
and will be conceded legally justifiable in 
the future. 
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FURTHER OBSERVATIONS ON THE TREATMENT OF 
MALIGNANT NEOPLASMS BY A FRACTIONAL 
ROENTGEN RADIATION TECHNIQUE* 


BY J. D. 


sAN, 


B.A., M.D. 


From the Radiological Department of the William L. Clark Hospital. 


PHILADELPHIA, 


T was my privilege, at the meeting of 


the Radiological Society of North 
America, last June, to read a_ paper 
entitled, ““A Preliminary Report on a 


Modified X-radiation Technique.” As my 
remarks today have a direct bearing on 
the observations reported upon at that 
time, it will be necessary for me to 
recapitulate. 

The most successful methods by which 
cancer has been treated in the past, have 
had for their object the direct destruction 
of the cancer, either en masse (surgery), or 
of its individual cells (radiology). 


* Read at the Twenty-f 


ifth Annual Meeting, AMERICAN ROENTGEN Ray Sociery, Swampscott, Mass. 
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Superficial cancers were treated, in the 
early days of roentgenology, by frequently 
repeated small doses of soft roentgen rays, 
but as methods were developed for measur- 
ing the quantity of radiation absorbed, 
the doses became larger and less frequent. 

When highly penetrating rays became 
available, neoplasms below the body sur- 
face were given massive doses, and the 
‘cross-fire’”’ technique developed. In a 
number of cases much benefit resulted as 
apparently all of the cancer cells were 
destroyed, but in a considerable proportion 
of them a great deal of damage was found, 
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later, to have been caused to the surround- 
ing healthy tissues and, in some, the result- 
ing general 
profound. 
There is at the present time, a srowing 
conviction that the nor- 
nally, resisting power to malignant cell 
invasion much as It has toward the invasion 
of any other foreign cell. This occurs 
through the reaction of the normal tissues 
surrounding the invading cells. Thus retro- 
gression of a radiated cancer may not be 
entirely caused by the local action of the 
roentgen rays. The biologic response of 
tissue to radiation is a very variable factor 
and is influenced not only by the type of 
cells of which it is composed, but also by 
the vascularity, the amount of interstitial 
substance, and the capacity of the cells 
to proliferate. It is not practical, therefore, 
to establish, by this factor, a basis for a 


systemic depression was 


b« \ pt SSesses, 


lethal carcinoma dose. The specific action of 


roentgen rays simply means the sensitive- 
ness of a particular cell, or group of cells. 
In certain tissues the cells surrounding 


a carcinoma may exhibit greater radio- 
sensitiveness than the cells ot the 
malignant tumor, in which a dose of 


roentgen rays suflicient to kill the cancer 
will, in addition, devitalize the very ele- 
ments which ought to be preserved. 

Microscopic examinations — of 
sections, in the few reported cases ol 
carcinoma in which a spontaneous cure 
has cecurred has shown the presence of a 
lymphocytic infiltration, degenerated can- 
cer cells, fibrosis and hyalinization. Some- 
what similar appearances have been noted 
also in those cases which have received 
massive roentgen treatment, but the reac- 
tions have been interrupted, owing, 
presumably, to the intensity of the 
treatment having caused devitalisation of 
the surrounding normal tissues, with the 
formation of marked fibrosis, and even of 
sloughs. Recognition of these facts has led 
many roentgenologists to the gradual 
diminution of their doses of roentgen rays. 

From our clinical observations, sup- 
ported by histologic findings, it would 
appear that the reaction in the surrounding 
healthy may be aroused by con- 
siderably smaller radiation dosage than it 
has been customary to employ in the past. 


tissue 
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Whether this is a primary or a secondary 
result still remains to be proven. 

It is, therefore, my belief that radiation 
therapy will better attain its purpose if 
the dosage is of such intensity as will give 
an impulse to the healthy tissues to react 
more vigorously against the malignant 
cells. Such, if attainable, might well be 
considered to be the “‘ physiologic dose.” 

The constant factors in the technique 
employed are: 220 kv., 4 ma., 50 cm. 
distance, through 0.75 mm. Cu plus 1 mm. 
Al; portal 200 cm. sg. The variable factor 
is that of time. Thus, where the glands of 
the neck are involved it is my present 
practice to treat them 3 or 5 minutes, 
twice daily, for ten days or two weeks. 
Breast receive 3 or 10 minutes 
twice daily, over the supraclavicular region, 
anteriorly over the breast, and into the 
axilla, for two weeks. If the mediastinum 
is Involved it receives, in addition, 10 
minutes’ treatment daily, in an oblique 
direction from each side, posteriorly. Ab- 
dominalor pelvic lesions receive 10 minutes’ 
treatment twice daily, during two or three 
weeks. However, no definite rule can be 
formulated as, of course each case must be 
treated according to the conditions present. 

Very soon after the beginning of these 
treatments nearly all the patients experi- 
ence a diminution of pain, if such has 
been a prominent symptom, and a feeling 
of general well being. This is followed by a 
shrinkage in the size of the tumor and ina 
softening of its constituents. A section 
taken at this time will show a marked small 
round cell infiltration. Another section, a 
little later, will show in addition, vacuo- 
lization of the cancer cells, loss of out- 
line and staining powers, and beginning 
hyalinization. 

While we thus have had definite clinical 
and histological results from this tech- 
nique, there has been altogether insufficient 
time to enable us to draw final conclusions. 

My reasons for again bringing up the 
subject, after so short an interval of time, 
are the following: 

1) To bring the technique 
notice of these who were not 
the meeting in Chicago. 

2) The hope that some of those who 
heard the paper last June may have, in 


Cases 


before the 
present at 
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the meantime, made use of the tech- 
nique, and that we may benefit by the 


experience thus gained. 
(3) To add such observations to those 
made in Chicago, as the intervening time 


has made possible—namely: 
(a) ‘‘Roentgen sickness.”” My previous 
conclusions were that, with these frac- 


tional doses, radiation sickness could be 
entirely avoided. This has continued to 
be our general experience, no matter over 
what part of the body the exposures were 
made. One exceptional case is that of 

woman whose right breast was vied 
about three years ago for carcinoma, and 
who had a recurrence in the glands at 
the base of the neck. She has recently 
received 105 treatments of one minute 
each over this area, and the same dosage 
over the right breast during 14 days. 
It was estimated that she had thus received 
in each area one erythema dose at a depth 
of 4 cm. below the surface. The treatments 
were given one minute per hour, each 
day, from 9g A.M. to 6 P.M.; in an attempt 
to attain as nearly as possible a continuous 
dose of roentgen rays over a long period. 
It is too e arly yet to report as to results. 
At the end of the first week she began to 
feel mildly nauseated, and this has con- 
tinued up to the present time, Le., two 
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weeks after stopping treatments. Possibly 
this exceptional condition may be due to the 
fact that she has an interstitial nephritis, 
with high blood pressure. Other patient 
who have also recetved similar treatments 
have not suffered from radiation sickness. 
) Roenigen burns. We have rarely had 
even the mildest erythema with this 
fractional technique, although some of the 
treatments have extended over a lengthy 
period of time. The tendency ts to produce 
brown pigmentation in the skin rather 
than an erythema. 
(c) I still continue to use the large portals 


of entry, believing that thereby greate: 
benefit is attained on account of the greate1 


number of scattered radiations produced. 
| have not seen the slightest indication 
of skin reaction where these 
exposure have overlapped. 

(d) Metastases have been noticeably 
fewer with this technique, as far as we 
have been able to tell within the limited 
time since its initiation. 

(e) Mention was made in the former: 
paper of the remarkable response of the 
tissues to these fractional doses even after 
their apparent inaction to further doses 
of heavy roentgen radiation. 
vations have been 
recent experiences. 


areas ol 


These obser- 
confirmed by more 


N May of 1922 the late Dr. R. Walter 

Mulls in conjunction with Dr. John 
Kimbrough presented a paper before the 
American Radium Society at its Seventh 
Annual Meeting in St. Louis entitled, 
“Further Observations on the Radium 
Treatment of Cancer of the Esophagus 
with a Review of Forty-four Cases so 
Treated,” the published article appearing 
in the American Journal of Roentgen- 
ology and Radium Therapy in February, 
1923. 

Since that time 23 other cases have 
been treated, enlarging the series from 44 
to 67. In each instance a careful and 
detailed record was kept of the clinical 
aspects of the case, the original and subse- 
quent roentgen findings, technique em- 
ployed, dosage and the results obtained. 
These rec yrds ha ve been rey lew ed by 
Miss Adele Aegerter (the late Dr. Mills’ 
secretary) and two charts compiled set- 
ting forth the information in compact form. 

In the above mentioned jot article 
by Dr. Mills and Dr. Kimbrough there is 
on page 149 a table showing the relation 
of success of treatment to duration that 
disease existed before treatment. This 
chart has been brought up to date showing 
the outcome of the 10 cases living at that 
time and in addition the information 
has been tabulated in regard to the 23 

Nint \ M 


CANCER OF THE ESOPHAGUS TREATED WITH RADIUM* 
STATISTICAL REVIEW OF SIXTY-SEVEN CASES 


OLUIS, 


BY R. WALTER MILLS, M.D., AND JOHN H. KIMBROUGH, M.D. 


MISSOURI 


additional cases making a graphic chart of 
the time element for the series of 67 cases. 
On page 150 of the same above mentioned 
article there Is a statistical table of inci- 
dence, location, and condition of lesion. 
This table also has been enlarged to 
include the recent 23 cases and in addition 
the palliative results obtained in each 
instance indicated. Two very interesting 
findings are evident in these tabulated 
forms, namely, that out of 67 cases only 
17 were such as to be classified as “‘early”’ 
or at least “fairly early,” the other 5o 
cases having reached some stage of ad- 
vancement. Yet in spite of this, when one 
considers that 52 cases obtained “good,” 
“fairly good,” and even “fair”’ palliative 
results the effort was certainly worth while. 
In only 8 cases were the palliative results 
negative. 

It 1s of interest to know that in the 
recent 23 cases the dose used was 50 
mem. of radium element left in situ for 
6 hours or 300 mgm-hr., repeated three 
times every third day making a total of 
goo mgm-hr. several imstances 75 
mgm. of radium element were used instead 
of s0 mgm. in order to irradiate the entire 
length of the tumor mass—this on Dr. 
Kimbrough’s advice. Seven of the recent 
23 cases also had the benefit of roent- 
gen therapy. 
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DIAGNOSTIC 


BY HARRY J. 


Associate in Medicine, Rush Medical College; 


Examining 


PNEUMOTHORAX* 


ISAACS, M.D. 


Physician, Chicago-Winfield Tuberculosis Sanit 


Attending Physician, North Chicago Hospital 


CHICAGO, 


YNEUMOTHORA\ is a valuable aid 
in the diagnosis of thoracic pathology, 
especially pathological conditions of the 
mediastinum, pleura, lung, ribs, and the 
chest wall. Pneumothorax work had its 
origin in therapeusis, especially applied 
to pulmon: Baglivi in 1669, 
reported his observations on the frequent 
healing of pulmonary tuberculosis after 
injury to the chest wall and opening of 
the pleural cavity. 

William Hensen (1739-74) made the 
observation that air is contained in the 
pleural cavity in pneumothorax, and he 
was the first to perform the operation of 
paracentesis. Laennec described and differ- 
entiated spontaneous pneumothorax from 
other pulmonary disorders. It thus became 
apparent from these observations that tf 
nature effected a healing by putting the 
lung at rest, an artificial compression of 
the lung might be equally as efficient. 
In 1883, Jean Itard, a French surgeon 
wrote a treatise on pneumothorax, and 


he was the first to investigate the causes 


of natural pneumothorax. Carson in 1822, 
published his first papers giving the 


results of puncturing the chest wall in 
rabbits, and Carson, assisted by Becker- 
stith, actually treated pulmonary tubercu- 
losis by artificial compression. Forlanint 
of Padua in 1882, reported his observations 
after years of labor in artificial compression 
of the lungs. J. B. Murphy and his asso- 
ciates were the first to do this type of 
work in America. 

As a step farther in pneumothorax work, 
we have the diagnostic (artificial) com- 
pression of the lung, originated by Brauer! 
in 1912. In reviewing the literature I 
find no reference to diagnostic pneum»- 
thorax in American science, and only 
two articles in the German literature, 
one by Brauer and the other by F. Caesar’ 
on “‘Pneumothorax in Diagnosis.” The 
injection of a few hundred cubic centi- 
meters of air into the pleural cavity gives 
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valuable information at times, 
in those obscure chest cases, where one 
cannot differentiate between an_ inter- 
lobar empyema or a lung tumor, or when 
one desires to know the exact anatomical 
location of the lesion ;(lung, pleura, medi- 
astinum, ribs or chest wall). 

Diagnostic pneumothorax is_ especially 
indicated in lung tumors, and when one 
has to differentiate an interlobar empyema. 
A bronchial carcinoma leading to atelec- 
tasis of an entire lobe of the lung gives a 
very distinct roentgen-ray picture, which 
is very easily confused with an interlobar 
empyema, especially if there is at the same 
time a thickening of the pleura. 

The injection of a few hundred cubic 
centimeters of air into the pleural cavity 
helps considerably in making the correct 


especl 


diagnosis in such cases. The complete 
separation of the lung from the costal 


pleura speaks for a lung tumor with second- 
ary atelectasis of the lung, while extensive 


adhesions (failure of the lung to collapse 
speaks more for an interlobar empyema 


with pleural thickening. Thus, it is easily 
seen that air injected into the pleural 


cavity gtves data as to pleural adhesions 
and also aids in the differential diagnosis 
of lung disease. 


TECHNIQUE 


The technique of diagnostic 
thorax does net differ from that of 
therapeutic pneumothorax. A Robinson 
artificial pneumothorax machine was used, 
and under local anesthesia (1 per cent 
novocain) 400 to 600 c.c. of air was injected 
into the pleural cavity. Extreme caution 
was taken to be sure that the needle was 
in the free pleural space. 

Indications for diagnostic pneumothorax 
have already been mentioned. 

Complications that arise in pneumo- 
thorax work are extremely rare; though 
men have reported accidents such as 


. Sinai Hospital, Chicago. 


pneumo- 
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pleural shock, perforation of the lung, appeared to be suffering from severe pain. 
infection, pleural effusion, air embolism Her temperature, pulse and respiration 
and subcutaneous emphysema in their on admittance were 99.2°F., 108, and 24 


therapeutic work. Sarzmann (1906-1910) respectively. The essential findings (chest) 
treated ninety-eight patients with thera- were as follows: The anterior left chest 
peutic pneumothorax, doing 2000 punc- was somewhat bulging and immobile. 


tures with only one death. In the years Tactile fremitus was diminished (left) 
1910-1912, he had sixty-three patients over the upper one-half. Percussion re- 
under treatment, 1200 punctures with vealed absolute dullness anteriorly above 
one death, and between 1912-1924, he the third rib and posteriorly above the 
had forty-nine patients, 2000 punctures eighth rib. Diminished breath sounds 
and no deaths. over the entire upper portion of the left 

chest with no rales. The heart dullness 


CASE REPORTS was replaced by a tympanitic note. No 
murmurs. Abdomen, negative. Some ten- 

Case 1. F. R., female, single, Jewish, derness at times over the right hip. 
aged seventeen, entered the medical ser- Repeated urine analyses were negative. 


Fic. 1. Case 1. Tumor of left chest (lung or pleura). Fic. 2. Case 1. Diagnostic pneumothorax, showing com- 

pres ssion of tumor, with separation of tumor from lung. 

‘ Air seen ascending pleural cavity. Heart pushed to 

VICe— ol Dr. Maurice Lewison of Mt. right. Depression of right diaphragm. Diagnosis: 
Sinai Hospital, July 15, 1924, complaining Lung tumor (sarcoma). 


of severe pain in the left chest for about 
six months. This pain is especially present Blood chemistry and blood Wassermann, 
at the angle of the scapula, and usually negative. Repeated sputum analyses were 
comes on at night, at times keeping the negative for tubercle bacilli, parasites 
patient awake. She complains of an occa- and malignant cells. Hemoglobin, 80; red 
sional hacking cough on arising, with no blood cells, 4,770,000; white blood cells, 
hemoptysis or expectoration and an occa- 8,500 to 14,500. Repeated differential 
sional pain in the right hip. A history of counts varied as follows: Polymorpho- 
influenza was obtained six months prior nuclear leucocytes, 55 to 69 per cent; 
to her present complaint. The menstrual, small lymphocytes, 20 to 33 


33 per cent; 
family history and habits revealed nothing large lymphocytes, 5 to 8 per cent; transi- 


of importance. tionals, 1 to 2 per cent; and eosinophiles, 
Physical examination revealed a fairly 2 to 7 per cent. In view of the physical 
well developed young female, who did __ findings thoracentesis (four locations tried) 


not appear to be acutely ill, but who was instituted. No fluid present. The 


z 


Diagnostic 


needle however, met with no resistance 
and produced a bloody tap. 
Roentgen-ray Report: (Fig. 1) by Dr. 


M. I. Kaplan: A large shadow occupying 


Fic. 3. Case 1. 


Re-expansion of compressed lung (18 
days later 


. Shows also effect of roentgen therapy on 
tumor mass. 


Pneumothorax 


right. Both the left apex and the medias- 
tinum are obscure. Trachea is 
over to the right. 

An artificial pneumothorax diagnos 
purposes was done (650 c.c. of air injected 
into the left pleural cavity) (Fig 
The tumor mass ts well defined and com- 
pressed occupying the upper portion of 


pushed 


the lung. The lung is separated from thi 
pleura, and air (roentgenoscopically) « 
be seen ascending the pleural cavit 


No pleural adhesions are present. 

Diagnosis: Lung tumor, evidently sar- 
coma. Roentgen therapy was immediat 
instituted (Fig. 3); after a course of 
therapy the tumor decreased considera 
in size. It can also be seen from the 
roentgenogram that the collapsed portion 
of the lung has expanded again. Fou 
months after admittance to the hospit 
definite evidence of metastases to the right 
hip bone was found. 

C zase Il. M. male, married, Jewis] 
aged fifty-two. entered the medical service 
of Dr. I. M. Trace, October 29, 1924, 


Mt. Sinat Hospital, complaining of coug! 


Fic. 4. Case u. Tumor of right chest (lung or pleura). 


the left lung field from the apex down to 
the ninth rib posteriorly. The lower end 
can be definitely made out and has a 
scar-like appearance. The left diaphragm 
is practically immobile and higher than the 


Fic. 54. C 
adhesions. 
pleura. 


ise 11. Diagnostic pneumothorax. No pleur 
Complete separation of tumor from 
Diagnosis: Lung tumor (malignant). 


pain in the right side, hemoptysis and 
shortness of breath. Cough has _ been 


present for twenty years but has become 


| 
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iggravated in the last two months. The shadow 
cough is productive in character, and at angles 
times blood streaked on arising. The pain 
in the chest has been present for two 
months. There is nothing in the previous 
illnesses, family history or habits that 
has any significance in this case. chest revealed no fluid. 

Physical examination reveals a_ well A pneumothorax was performed for 
nourished adult male who does not diagnostic 
appear to be acutely ill. The chest findings 
are as follows: The right upper lobe shows 
flatness, increased vocal fremitus, bronchial 


is also enlarged. Costophrenic 
are clear. Right cardia-phrenic 
angles obliterated, mediastinal space clear 
above and below, but not in the middle. 
Gastrointestinal and kidney roentgen ex- 
amination negative. Thoracentesis of the 


purposes (650 c.c. of air in- 
jected). This showed a compression of the 
lung and complete separation of the pleura 
from the lung tissue. Under roentgeno- 


breathing and rales. Urine, Wasser- scopic examination the air could be seen 
mann, blood chemistry, negative Re- ascending the pleural cavity Fig. 45). 
peated sputum analyses were negative Diagnosis. Primary pulmonary malig- 
for tubercle bacilli, cancer cells and para- nancy. 

sites. Hemoglobin, go; red blood cells, CONCLUSIONS 


5,200,000; W hite blood cells, 8,600; differ- 1. P 
ential, essentially normal. 

Roentgen-ray Report. Roentgen examina- 
tion by Dr. M. I. Kaplan (Fig. 4). On 


the right side of the chest from the clavicle 


neumothorax is a valuable aid in 
the diagnosis of lung tumors. 

2. The procedure is comparatively sim- 
ple and free from untoward effects. 


down to the sixth rib there is a dense REFERENCES 

shadow regular in outline and irregular Diagnosis of Pleural Tumors. Deutsche 

in density which merges with the cardiac 
shadow. The cardia ts enlarged. The aortic Chir., 1924, li, 683-684 


REMINISCENCES OF A PIONEER IN ROENTGENOLOGY 
AND RADIUM THERAPY, WITH REPORTS OF 
SOME RECENT OBSERVATIONS* 

BY FRANCIS H. WILLIAMS, M.D. 


IN, MASSACHUSETTS 


\L*; President and Members of the This roentgenogram (Fig. 2) of the 
4 American Roentgen Ray Society: | thorax of a woman who weighed 110 
thank vou from my heart for your kind pounds, was taken with a tube like the 
and cordial reception. one just shown, in the Rogers Laboratory 

The president has referred to the early 
days, which means 1896. I have brought 
with me one of the tubes (Fig. 1 used 
at that time. If the target is not in the 
right position, it will get there if you 
shake it a little. I want to say a word here 
regarding the devoted and unselfish work 
of Dr. William Rollins of Boston in the 
early years when the use of the roentgen 
rays was developing. I am indebted to 
him more than I can express. We have 
spent many hours working together. Fic. 1. Photograph of old roentgen-ray tube—1896. 


* Address delivered at the Twenty-fifth Annual M g, AMERICAN ROENTGEN Ray SOCIETY, Swamp tt, M Sept. 3-¢ 


», 1924. 


Pioneer 
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of Physics of the Massachusetts Institute 
of Technology in the early part of 1896, 
and the exposure was forty-five minutes. 

To this laboratory also during that 
winter | took tuberculous patients, as | 
believed that the roentgen rays would 
assist in the diagnosis of pulmonary 
tuberculosis and in the determination of 
its extent, and other chest cases, from 
my wards in the Boston City Hospital, 
and examined them with a fluoroscope. 


Soon after this, a small room having 


Roentgenology 


and Radium Therapy 


ray or had roentgen-ray or radium treat- 


ment, and none of these patients was 
injured or burned. 

A. THE TREATMENT BY RADIUM OI 
CHRONIC ROENTGEN-RAY LESIONS, OF SIX 
YEARS’ DURATION ON THE HANDS OIF 
\ ROENTGEN-RAY WORKER 

During the first week of November, 


1923, a man, aged fifty-nine, came to see 
me with roentgen-ray lesions of six years’ 
duration which covered the greater part 


Fic. 2. Roentgenogram taken in the 
the early 


part of 
been granted me in the basement of the 
hospital by the trustees, I carried on 
roentgen-ray work there and continued 
in charge of this work, in addition to my 
duties as visiting physician, for the fol- 
lowing nineteen years,—1896 to 1915—, 
in the course of which the roentgen-ray 
department of the Boston City Hospital 
was officially established. For the greater 
part of these years Dr. Samuel W. Ells- 
worth and I| were associated in the work. 
During this period more than 150,000 
patients were examined by the roentgen- 


Rogers Laboratory 
1896. 


of Physics, Massachusetts Institute of 
Exposure 45 minutes. 


Technology, in 
of the backs and borders of both hands, 
including the backs of the fingers. There 
were also lesions on the sides of some of 
the fingers. About frve months previously 
skin grafts had been made in five of these 
lesions by a surgeon who had had especial 
experience in these ¢ cases, in all of which 
recurrence had taken place. Certain of the 
lesions had raw surfaces and others were 
covered by thick crusts, on indurated 
bases, some of which had deep fissures, 


that were discharging, and varied in size 
in diameter 


inch 


from one-eighth of an 


| 
| 
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Fs | 
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to an area of more than one square inch. 


| treated them with 38 mg. of radium 
element, the aluminum filter being 0.6 
mm. thick, applied in a contamer. The 


results were as follows: first the sensitive- 
ness and pain were promptly relieved, 
then the crusts came off from the smaller 
areas in four or five weeks, and from the 
larger areas in five or stx weeks, leaving a 
smooth skin without any induration, the 
raw surfaces healing more quickly than 
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before I saw the patient indicates the 
character of the lesions when the radium 
was first applied, but does not show how 
extensive they were at that time. I regret 
I have not one that would show the real 
conditions present when the patient first 


came to me. The second photograph 


Fig. 4) was taken last August after some 
of the lesions had been treated. 

The good results obtained 
standing 


even In a 


case of such long show that 


Fic. 3. This photograph, taken one year before radium treatment was begun, suggests the character but not the 


extent of the lesions. In November, 1923 


Fic. 4. Same as Figure 3. Taken in August, 1924. 

the hard encrusted lesions. If the areas 
were small some of the lesions healed 
after one application of from five to ten 
minutes; if larger, in from fifteen to twenty 
minutes; others had two applications at 
an interval of eight to ten weeks, and a 
few three. Only a small number of lesions 
were treated at one sitting so that It Is 
ten months since the treatment was begun. 


The photograph (Fig. 3) taken a year 


, when radium 
nearly the whole of the backs of the hands and of the fingers. 


treatment 


was instituted the 


lesions had covered 


roentgen-ray lesions can be treated suc- 
cessfully with radium. A great deal depends 
on the way it Is used. It may seem strange 
that radium should be helpful in the 
treatment of these lesions but this case 
and others that I have had of this kind 
demonstrates that radium may be used to 
check excessive cell growth arising from 
irritation caused by roentgen rays, as well 
as that due to other causes. 


| 
| 
} 
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B. A WAY OF USING RADIATIONS* 
RADIUM FOR SUPERFICIAL LESIONS 


FROM 


While studying radiations from radium 
I observed that when a plate of lead was 
placed in their path the rays arising from 
the plate were in greatest amount when 
they struck it at 
60 degrees. 


angles between 45 and 
This led me to try 
these observations for medical 


purposes by placing the radium inside of a 


use ot 


Fic. 5. One-half of this photographic plate was exposed 
to radium in a and the other half to the 
same amount of radium in the tube when 
covered by a lead cone. During the exposure of eithe: 
half the other half was protected by a block of lead 


glass tube 
same 


in inch thick. The time of exposure, the distance 
of the radium from the plate and the photograph 
conditions were the same for both exposures. 


lead cone, the interior of which was so 
shaped that many of the rays struck it 
at about these angles. Tests made by 
photographic and ionization methods 
showed that the amount of radiation was 
greatly increased when the cone was 
placed over the radium and further tests 
showed that this increase was due to the 


* This word is used to include both electrons and gamr 


» 
Roentgenology 


to make 


and Radium Therapy 


less penetrating rays and that the amount 
of gamma rays was diminished. 

Figure 5 demonstrates that 
radium covered by the cone the 
photographic action was far greater thai 
when it was outside the cone. 

Thus by the use of this cone the avail- 
able amount of radiation 
amount of radium is 
area of a superticial disease can be treat 
at one time and the amount of gamn 
rays, which cannot be excluded by filter 
is diminished. 


W hen t he 
Was 


from a 
increased, a large 


C. A MECHANICAI 
OSCOPE 


STEREOSCOPIC-FLUOR- 


Chere are various types of stereoscopic- 
fluoroscopes such as those of Mackenzie- 
Davidson, Caldwell, Coolidge and othe 
This one consists essentially of two dis 
attached to one shaft. The smaller d 
is made of thin aluminum, 11 inches 
diameter, and revolves at the apex of 
the fluoroscope in front of the eves, and 
the larger of brass, one-eighth of an inch 
thick and 20!%5 inches in diameter, that 


rotates in front of two Coolidge tubes, 
the targets of which are about 5 or 6 
inches apart. These tubes are inside 


box, lined with lead a quarter of an 

or more thick, in which there are 
openings about 2 inches in diameter, on 
in front of each tube opposite the target 
and each of these openings is, of 
covered by a plate of aluminum. The 
shatt has a universal jomt at each end 
which permits the fluoroscope to be mov 

in any direction up or down or from sid 
to side. In order to be able to shorten 
increase the distance between the fluoro- 
scope and the Coolidge tubes, the shaft, 
which is turned by a small electric motor, 
is made up of two squé ire tubes that slick 
on each other and is shielded by an idl 


COUTSE, 


metal tube inside of which the squar 
tubes revolve. Thus the shaft ts prevented 
from catching in the clothing of the 


patient, which ts important as the exam- 
ination js, of course made in the dark. 
The fluoroscope is covered with lead, 
has at its apex a piece of lead glass an 
inch thick to protect the eyes of the 
physician, and a lead shield below the 
handle, to protect his hand, and is sup- 


| 


Reminiscences of a Pioneer in Roentgenology and Radium Therapy 25 


Fic. 6. A mechanical stereoscopic-fluoroscope. 
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ported by a cord running up over pulleys 
to a counterweight by means of which it 
is balanced, so that in spite of the weight 
it is easy to handle. This instrument 
does not get out of order easily and affords 
good protection to the physician and the 
patient. The following cuts (see Fig. 6) 
are from an early form, in which the 
revolving disks were larger than in the 
present form, because they show some 
details better. 


D. THE RESTORATION IMPROVE- 
MENT OF VISION BY RADIUM TREATMENT 
IN OPACITY OF THE CORNEA AND IN OPACITY 
OF THE LENS (CATARACT). A PRELIMINARY 

STATEMENT 


I am sorry I can only make a preliminary 
statement in regard to this treatment as 
I have not gone far enough yet to feel 
justified in formulating what seems to 
me the best technique. 

In 1go1 | treated a patient with opacity 
of the cornea with roentgen rays, with 
some beneficial result; in 1904 I treated 
another patient, with the same disease, 
who was referred to me by my brother, the 
late Dr. Charles H. Williams, with radium, 
and a note of this case was published in 
the Boston Medical and Surgical Journal 
of May 26 of that year. When the patient 
came to me she had a vision of minus 
one-tenth; after radium treatment a vision 
of plus five-tenths. 

Two of my recent patients have kindly 
come here today. A. L. L., referred to 
me by Dr. J. J. Regan, had a history of 
superficial corneal opacities in both eyes, 
the vision in the left eye being better than 
that in the right. In the summer of 1923 
he could not see to hoe the vegetables in 
his garden unless they were nine inches 
or a foot high. His sight continued to 
fail and he was obliged to give up work 
just after Christmas. In February, 1924, 
he was told by an excellent oculist that 
the sight was gone in the right eye; that 
it would go in the left and that nothing 
could be done. 

On March 15 I gave the right eye a 
radium treatment that was followed by 
some improvement; after two more treat- 
ments, one of which was with very weak 
radium, the patient could see with this eye 
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the leaves on the trees and the mortar 
lines on a brick wall 120 feet away; with 


reading glasses, using both eyes—the 
left eye had had two treatments only, 
one of which was also with very weak 
radium—he could write and keep his 


accounts which he had not been able to 
do for five years, and could read books 
but not the fine print of newspapers. 
In the summer he was able to run a mow- 
ing machine for the first time in years. 
He still has a slight opacity in both eyes 
but yet he has good vision. This patient 
is still under treatment. 

C. T., referred to me by Dr. W. B. 
Lancaster had a history of an ulcer in 
the right eve in 1910, and the sight was 
lost (I have not treated this eye); of two 
ulcers in the left eye in 1917; and of a 
large ulcer in the pupillary area of this 
eye In 1923, which healed under treatment. 
April 14, of the same year he was brought 
to my office by a member of his family. 
He had an opacity of the cornea that 
covered nearly the whole of it. The centra! 
pupillary area was white, and opaque, 
and he had so little vision in this eye that 
he could 1ot do the simplest kind of 
laboring work. After three treatments with 
radium of 8, 5!5, and 4 mmutes’ duration 
respectively, there was no blurring; he 
had good vision with this eye and could 
read ordinary print with reading glasses 
Later the cornea became perfectly clear. 

Radium treatment, especially of diseases 
of the eye, should be based on measure- 
ments made of the amount of electrons 
and gamma rays issuing from a given 
amount of radium and of their absorption 
by the tissues to be treated and should be 
carried out with the greatest care. 

Tests made with pigs’ eyes, showed that 
a large part of the electrons were absorbed 
in the cornea and that their amount was 
so great as to render that of the gamma 
rays negligible. Thus in treating opacity 
of the cornea of the human eye I use, as 
in 1904, the electrons; the gamma rays 
pass through this organ and are so much 
less in amount as to be negligible, as far 
as any injury to the eye is concerned, in 
the short exposures needed. 


Good results have been obtained by 


using about 3 mg. of radium element, with 
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an aluminum filter of 0.3 mm. thick, the 
diaphragm being adapted to the size of 
the diseased area, and the container being 
held about !, of an inch from the eye. 
The amount of radium used should be 
small and the treatment should usually 
be of about five minutes’ duration, given at 
intervals of about three weeks, the n 
of treatments as well as the 
factors varying with the needs of the 
individual case. Thus far all the cases of 
opacity of the cornea, due to ulcers, have 


umbDel!l 
two other 


improved—the uneven surface of the 
cornea has become smooth—but if the 
case Is one of venereal origin the healing 


seems to be 


slower. On the other hand, 
corneal 


opacities caused by burns have 
not thus far responded to this treatment 
nor do I think it probable that they will 
do so. 

While treating 
as a next step, 


opacity of the cornea, 
I treated opacity of the 
lens (cataract) and in certain of tl 
cases the improvement has been prompt 
and satisfactory. The details of the treat- 
ment used for opacity of the cornea are not 
the same as those used for opacity of the 


these 


lens but like that of the — it is based 
on measurements made of the electrons 
and gamma rays. The amount of radium 
used in this method of treatment is small 
and the exposures short. 

Judging by present experience we may 
expect that the advantages of this method 
of radium treatment of opacity of the 
lens wiil be as follows: That it will not 
be necessary for the patient to wait 
vears perhaps, during which period he 
may be handicapped in his work or be 
obliged to give it up—for the cataract 
to be mature as Is generally the case when 
surgery is used; the lens will be retained 
and the risks of operation will be avoided. 

It is too early to know to what extent 
and in what proportion of cases this method 
of radium treatment will be helpful. 
Certain stages and kinds of cataract will 
probably prove more amenable than others. 
Apparently the best will be 
in the early stage of the disease during 
which the opacity can at least be dimin- 
ished and its progress checked. I shall 
report more fully on this treatment and 
its results later. 


FURTHER EXPERIENCE 
THALEIN SODIUM SAL] 
DIAGNOSIS OF 


| AVING cleared the field of all cases 

showing direct or indirect evider 
of cholelithiasis and having 
those where a shadow of the gall-bladder 
can be seen definitely enough to justify a 
di: agnosis of pathology, there still remains a 
large number in whack the negative roent- 
genographic findings are not supported by 
the surgical disclosures. 

It is in these cases that the roentgeno- 
graphic examination, following the intra- 
venous injection of tetrabromphenolph- 
thalein sodium salt, as advocated by 
Graham and Cole, is of value; for here 


we have a method whereby the agall- 
* Read at the Sixth Anr Meeting, Eastern S 
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AN ROENTGEN Ray Society, Atlantic Cit N. J 


TETRABROMPHENOLPH- 
ROENTGENOGRAPHIC 
BLADDER DISEASE* 


M.D. 


ORK CITY 


bladder is outlined by its contents which 
are dye impregnated and opaque to the 
roentgen ray. Not only can we outline the 
gall-bladder, but its size, shape and loca- 
tion can also be recognized ; the emptying 
power can be studied and in many in- 
stances its contents, if gallstones, can be 
detected. 

To prevent deterioration the tetra- 
bromphenolphthalein is iow put up in 
ampules of 5.5 gm. each. This is the dose 
required for each case. The contents of 
the ampule is eal ed in 40 c.c. of freshly 
distilled water heated over a water bath 
for fifteen minutes or it may be boiled 


2-24, 1925. 
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over a flame. Great care should be taken a few moments. In fact, many cases whi 
in the preparation of this solution. reacted severely came out so quickly that 

It is administered intravenously in two ina short time they claimed to feel as well 
doses, 20 c.c. at first and then repeated in as ever. Others had a persistent headach« 
one-half hour. It is best given by a medical and dizziness for about twenty-four hours 
man skilled in the administration of The following is an interesting statement 
salvarsan. of the sensation experienced by one of our 


4 HOURS 


BHRS. AFTER INJEC} AFTER INJECTION 


Fic. 1. Fic. 2. 

Fic. 1. This patient, a male, aged forty-six, complained of vague pains in the upper portion of his abdomen « 
ing on directly after eating. There were some gaseous eructations and sour taste in mouth—no vomiting. H 
been constipated for years. 

Roentgenographic examination failed to reveal any direct evidence of cholelithiasis nor were there any shad 
justifying a diagnosis of pathology of the gall-bladder. The patient was given the barium meal. There wer 


defects in the outline of the stomach or first portion of the duodenum indicating ulceration or malignancy. 


[here was no indication of involvement of the appendix. 


Tetr: ere nolphthalein sodium salt was administered intravenously; the a ep region was examined 
4, 8, 12, 24 and 30 hours after the injection. The gall-bladder was well outlined; it appeared normal in size, 


shape and position. The emptying was gradual, the shadow completely disappearing at the 30th hour. TI 
case was reported as negative. Patient recovered without an operation. We are of the opinion that the 
disturbance was functional and that the gall-bladder was normal. 


Fic. 2. Mrs. C. L., aged thirty-five. Referred by Dr. Franz Torek. 


The chief complaint was pain in the upper right side of two years’ duration. It is most severe a week before men- 


struation; at this time it Is apt to radiate down to right hip. There was a short painful menstruation followed b 
a leucorrhea for a few days. It was thought that her pain in the right upper quadrant might be due to 
gall-bladder disturbance. She was given an intravenous injection of tetr: tbromphenolphthalein sodium 
followed by roentgenographic examinations 4, 8, 12, 24 and 30 hours after the injection. The gall-bladde: 
well outlined at the 4th hour. Thirty hours after the administration it was still plainly viele: this dela 
emptying was interpreted as indicating pathology. 

At operation the gall-bladder was found to be normal. On the posterior edge of the liver were many firm adhe 
to coils of intestines. These were separated. Uterus and appendages normal. In the lower midline the oment 
was found firmly bound down to the peritoneum. 

Nore: This case can be considered as a proven normal gall-bladder as outlined by the “Graham test.” 


Considerable reaction was noted in earliest female patients who had a sever 


( 


many of the cases, some quite severe. The reaction: After the first injection she had 


first sign was a flushing of the face fol- only “a little heat in the head.” A few 


lowed by headache, nausea, vomiting and seconds after the second injection sh 


faintness. The severe symptoms last but became very pale, the pulse nearly dis 


iD- 


\ 
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peared, the eyes turned up and the whole 
aspect ‘was very serious. The patient 
expressed a feeling of great anxiety and 
suddenly complained of pain in the head 
and abdomen. After that she was nearly 
unconscious for a few seconds. Later, after 
the pulse had become stronger, she suffered 


~ 


4 HOURS 
AFTER INJECTION 


4 HOURS 
AFTER INJECTION 
Dr. Max Einhorn. 
months. Slight jaundice with occasional attacks of nausea. No 


Fic. 3. Mr. A. M., 
Has suffered from pain in the right side for five 
vomiting 


iged seventy-seven. Referred DV 


5.5 grams of te trabromphe nolphthale in sodium s 
intravenously in two doses !»5 

a gall-bladder fairly well outlined 
be normal. Eight hours after the injection it w 
had completely disappeared. The roentgenogr 

Operative findings: On operation a pathologica 
Cholecystotomy. 

Fic. 4. Mrs. M. C., aged sixty-three. Referred by 

Patient has suffered from indigestion and con 
vomiting occasionally. 

Roentgen examination of the gall-bladder region 


hour 
reve iled 


shaped gall-bladder which emptied gradually 


ind the gastrointestinal tract was ne 
tion after the intravenous injection of tetrabromphenolphthalein sodium salt showed 
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attention has been given to its prevention. 


This has been accomplished to some extent 


by a more careful selection of the patient. 
No patient having a cardiac lesion should 
be subjected to this procedure. Diabetics 
and those suffering from severe constitu- 
tional diseases cannot be 


considered as 


t, dissolved in 40 c.c. of freshly distilled water was administered 
apart. Roentgenographic examination four hours after the second dose 
There were no irregularities in form. Position and size seemed to 
s considerably diminished in size and at the 24th hour the shadow 
] c findings did not indicate gall-bladder pathology 
gall-bladder was found with extensive adhestons—no 


malignancy. 


Dr. Max Einhorn. 


tipation for many vears. Has never been jaundiced. Nausea and 


gative. Further investiga- 


large water bottle 


, the shadow disappearing about thirty hours after the injection. 


The size and peculiar shape of the gall-bladder was reported as indicating pathology. 
At operation the gall-bladder was found enlarged and walls thickened. Bile from the gall-bladder when opened 
was black. A few yellowish particles of caraway seed size were found in the bladder. No stones. Cholecystectomy 


and appendectomy. 


from a very faint feeling combined with 
nausea which lasted for a few hours. While 
we have described a case having the most 
severe reaction, few unpleasant 
toxic symptoms. 

Recognizing this reaction as the most 
serious objection to the method, special 


escape 


good risks. Highly emotional and neurotic 
patients do not take kindly to the test, 
almost always showing grave symptoms. 
It was found that the patients who had 
been on a starvation diet previous to the 
injection did not react so severely, so 
this was embodied in our preparation. In 
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addition to a thorough cleansing of the soup was all that was allowed. The follow- 
intestinal tract the patient was given’ ing morning at 8 A.M. a hypodermic ot 
practically no food the day before the 15 min. of 1—1000 solution of adrenalin 


4HRS, AFTER INJECTION 


Fic. 5. 

Fic. 5. Mrs. M. K., aged thirty-eight. Referred by Drs. Hense! and Torek. 

Patient has suffered from a burning sticking pain in the epigastric region for the last six months. It 
on about 10 A.M., 2 P.M., 2 A.M. and 5 A.M. No eructations or vomiting. No jaundice. Has lost 
the last year. There ts a distinct point of tenderness 2 in. above and to the left of the umbilicus. 

Roentgenographic examination failed to reveal any direct evidence of cholelithiasis nor were ther 
indicating a pathological gall-bladder. After the barium meal a cup shaped deformity was noted on the 
bladder side of the bulbus; it appeared only in the prone position; in the erect position the first port 
duodenum appeared normal. The gall-bladder shadow was most distinct four hours after the intraveno 
tion of tetrabromphenolphthalein sodium salt. There was constriction in the center of the shadow. TI 
glass gall-bladder was reported as indicating pathology. 

At operation a constricting band around the gall-bladder was found. Otherwise it appeared normal. On the 
and slightly to the posterior border of the tst portion of the duodenum a small scar having a pearl 
center with a red borde rwas discovered: it was inte rpreted is a duodenal ulcer. Duodenum not ope ned. G 
enterostomy done. 


This case is most instructive, (1) because the duodenal ulcer was not sufficient to produce recognizable defor 
to the bulbus; (2 


2) the apparent pressure defect to the tst portion of the duodenum was not caused by 
bladder, and (3) the constricting band in the center of the gall-bladder did not indicate pathology 
Fic. 6. Miss A. W., aged fifty-seven. Referred by Dr. F. Torek. 

Patient developed sharp pain in the right upper quadrant in February, 1924, from which she recovered it 
days. Had another attack in April with jaundice. Gall-bladder was operated upon and stones removec 
continued to have attacks of pain since operation. On palpation a distinct mass could be made out 

The gall-bladder region was carefully examined roentgenographically. No direct evidence of cholelithia 
be obtained nor were there any shadows indicating a pathological gall-bladder. 

Tetrabromphenolphthalein sodium salt was given intravenously and roentgen examination of the gall-bladd 
made 4, 8, and 24 hours after the injection. No shadow of the gall-bladder could be obtained. The cas« 
therefore reported as probably one of a pathological gall-bladder. At operation one stone was found complet 


obstructing the common duct. The gall-bladder was empty, contracted with thickened walls. Stone 
followed by cholecystectomy 


ati 


was rem 


test was to be made. Some milk at noon was administered, the intravenous injec- 
and water in quantities during the day, tions to be given at 8:30 and g:00 A.M. 
with an evening meal of a pure vegetable If there is much flushing after the adminis- 


- 
to % 
4HRS, AFTER INJECTIO 


ot 
just 


min. more 
hypodermically 


rst dose, 5 
given 


tration of the 
adrenalin ts 
before the second dose. 


the 
saly arsan 


In 


Many of 


intravenous 


the preci 1utions used 
administration of 
must be used with this drug. Great care 
should be taken that freshly distilled 
water be used and not some that has been 
in the laboratory for days. It is unnecessary 
to state that all instruments 
thoroughly sterilized. 

The needle must be inserted first, 
connecting with the syringe and the 
tion injected very slowly. The patient is 
best placed in a recumbent position while 
the injection is being administered; if he 
should faint while sitting up the needle 
might be withdrawn, and one ig of the 
solution in the tissues will cause a severe 
reaction and probably a localized slough. 
This occurred tn one of our cases. 

There can no question that 
remedies and precautions have lessened 
the reaction, still if we continue to 
this salt we may expect and 
prepared for severe toxic symptoms 
certain percentage of We have 
been informed that a number of chemists 
are at work in the attempt to discover a 
drug having the same roentgenographic 
value as sodium tetrabromphenolphthalein 


must be 
betore 


solu- 


be these 
use 
be 

Ina 


must 


Cases. 


without its toxicity. They should receive 
every possible encouragement. 
One must admit, however, that with all 


this talk about the toxic effects of sodium 
tetrabromphenolphthalein not one single 
death has been reported and we have no 
doubt that it has been used in at le: 
thousand cases. 

Having received the drug intravenously, 
the patient is left in peace for four hours. 
By numerous Graham and 
Cole found that the maximum roentgeno- 
graphic shadow of the normal gall-bladder 


observations 


was best obtained from four to eight 
hours after the injection. One must not 
be lead to believe that with comple- 


tion of the intravenous Injection the worst 


is over; these cases try the skill of the 
roentgenologist to the limit. Every known 
technical requirement is necessary to 
obtain’satisfactory results. 

Particularly should we gain the con- 


fidence of the patient; this is best accom- 
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plished by a quiet explanation of what is 
to be done and the purpose of the roentgen 
examination. He should be carefully in- 
structed to suspend respiration at full 
inspiration so that the gall-bladder will 
be brought down to the lowest possible 
level. Full inspiration does not mean 
such a tremendous effort that the body is 
trembling from tension. Perfect relaxation 


Fic. 


7. Mr. 
Max Einhorn. 

his patient gave a history of having 
of jaundice and pain in the right uy 


M. W., aged forty-seven. Referred by Dn 
hic ited attacks 
per quadrant, the 
first attack occurring eighteen years ago. At present 
there is considerable jau ndice ind vomiting with some 
pain over the region of the gall-bladder. 


Roentgenographic examination after the intravenous 
injection of tetrabromphenolphthalein sodium salt 
revealed a large sausage shaped gall-bladder with 


gallstones. The faint outline of 
four hours after the 1n- 
indicating a moderate 


numerous movable 
the gall-bladder, 
jection, was interpreted as 
hydrops in which the dye impregnated bile was diluted 
to such an extent as to prevent clear detail. 

Up to the present time the patient has not been oper- 
ated upon. 


best seen 


is ideal. Never hurry your patient. Explain 
that plenty of time will be given for all 
the requirements before the exposure is 
made. 

The roentgenographic technique for gall- 
bladder examination is variable. At the 
present time we prefer to use the Bucky- 
Potter diaphragm with firm compression; 


\ 
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a small cone at a distance of 28 in., a gas 
tube taking 35 ma., backing up about 4 
in. and an exposure in an average indi- 
vidual of about 3 sec. Double screens and 
films are used. 

The roentgen examination is repeated 
8, 12 and 24 hours following the injection. 
At least six films should be made at each 
visit to the roentgen department, for 
many of them will probably be worthless 


FORE INJECTION 


Fic. 8. Mrs. E. S., aged thirty-seven. Referred by Dr. 
Chief complaint is pain in the epigastrium; 
Lost 


ting worse. 
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about 45 Ib. Small mass in gall-bladder region tender on dee p pressure. 
The usual routine roentgenographic examination of the gall-bladder was negative 
intravenous injection of tetrabromphenolphthalein sodium salt showed at the 


Disea se 


appearing entirely about thirty hours 
after the injection. 

This work is entirely new and the inter- 
pretation of the findings can only be mad 
after a study of many cases, particularly 
those that go to the operating table. We 
have had a total of 36 cases so far and 
have arrived at the following conclusions: 

Deformities and malpositions of the gall- 


bladder usually indicate pathology. W<« 


l2 HRS. AFTER INJECTION 


Max Einhorn. 
it is sticking 
come on during the night. Occasional vomiting of sour material. 


radiating to the 
year 


in character, 


One 


back. Attacks usuall 


ago pain returned, gradually get 


. Further investigation after the 
4th hour a large globular: 


shaped gall-bladder. The dye impregnated bile had surrounded and outlined at least three large gallstones whic] 


were recognized by larger circular negative shadows. 


The cholelithiasis was even more clearly demonstrated 


at the examination made 8 and 24 hours after the injection. 


Operation by Dr. Franz Torek revealed three large 
cystic duct. 

on account of some slight respiratory 

effort being made unconsciously by the 


patient during the exposure. 

The gall-bladder in the average normal 
case in our experience is most distended 
four to five hours after the administration 
of the last dose of tetrabromphenolph- 
thalein. It gradually lessens in size, but 
becomes more distinct from the seventh to 
the eighth hour. The shadow then gradually 


diminishes in size and distinctness, dis- 


stones the size 


of walnuts 


and three small ones in the 


realize that the normal  gall-bladde: 
varies in size, shape and position and 
that it is difficult in many _ instances 
to recognize what really is deformity and 
malposition. 

When the gall-bladder shadow is 
obtained it usually indicates one of 
following conditions: 

An obstruction to the cystic duct 
either by stone, angulation, bands of 
adhesions or a swollen mucous membrane. 


not 
the 


= 


The contents of the gall-bladder 
may be such as to fail to readily mix with 


the dye impregnated bile. We refer to 
thickened mucus or inspissated bile. 

The walls of the gall-bladder may 
be so thickened and the lumen so con- 
tracted that there is not sufficient bile 
retained to cast a shadow. 

The gall-bladder may be so large 
or the amount of the contents so great 


as in hydrops) that the opaque 7A IS 
diluted to such an extent that it does not 
outline the gall-bladder satisfactorily. We 
believe we have had a number of such 
Cases. 
The 


as to delay or 


function be so 
entirely prevent a 

clent amount of the dve impregnated 
from entering the gall-bladder. One 
in our series did not show the outline until 
twenty-four hours after the injection. 


liver poor 
suthi- 


bile 


Case 


There may be other reasons why the 
shadow of the gall-bladder ts not visible. 
At any event it has been generally recog- 
nized by all men interested in this work 
that when the gall-bladder is not seen, 
other things being satisfactory, it Is 


strongly suspicious of pathology 

In the opinion of the author, by far the 
most positive result of this test is the out- 
lining of gallstones of lighter density than 
the surrounding tissues. We refer to those 
usually composed of pure cholesterin, 
that cannot be demonstrated by the ordi- 
nary methods. In these cases the opaque 
bile surrounds the stones in such a manner 
that they can be recognized by negative 
shadow Ss. 


The question, “Is this an oflice pro- 
cedure?” has repeatedly been asked. So 
far we are inclined to savy no, mostly on 


account of the reaction of the patient to 
the intravenous injection of the drug. 
Should these difficulties be overcome, and 
we are convinced they will be, the pro- 
cedure will then become perfectly safe in 
hospital or office. One must not forget the 
early perplexities that were experie need in 
the intravenous administration of salvar- 
san—now these injections are given by the 
thousand in physicians’ offices. 

In answer to the question as to whether 
it will ever become a routine procedure we 
can only repeat what we have already said 
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about pneumoperitoneum. When ordinary 
methods of roentgen examination have 
been exhausted without obtaining the 
information desired then and only then 
are we justified in using the “Graham 
test.” 

It is the purpose of this communication 
to state the exact facts as to the value of 
this test and what dangers can be expected 


a\i 4 


AFTER INJEC- 
TION 


Fic. 9. Mrs. F. S., 
Max Einhorn. 
Chis patient has suffered from pain in 
men for three years. Was 

igo for 


aged thirty-two. Referred by Dr. 

the lower abdo- 

operated upon three years 

a tumor of the ovary. Her chief complaint at 
the present time is pain in the lower abdomen, more 
often on the left side. Operation gave no relief. There 
is some nausea, epigastric discomfort and sour eructa- 
tions. No vomiting. Appetite fair. Bowels regular. 

Che history is only fairly reliable. Patient easily influ- 
enced by suggestions. The only definite findings are 
chronic indigestion and a chronic gynecological con- 
dition. 

Roentgenographic examination 4 and 8 hours after the 
intravenous injection of tetrabromphenolphthalein 
sodium salt failed to reveal any shadow of the gall- 
bladder; at the 24th hour, however, as well out- 
lined. This was inte rpreted as indicating delayed liver 
function. Patient was discharged improved. 


it W 


from its use. It is in no sense intended to 
discourage the work. 

Acknowledgment is made of the kind 
support and encouragement of the entire 
staff of the Lenox Hill Hospital, and of 
Dr. E. J. Ryan, my associate in the roent- 
gen department of this Hospital for his 
very able assistance in this investigation. 
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SYMPTOMS OBSERVED IN FIFTY-THREE CASES OF 
NON- TRAUMATIC DIAPHRAGMATIC HERNIA* 


BY THOMAS 


BOSTON, 

GH diaphragmatic hernia is 
4 far from common, it was not until 
the roentgen ray became generally used 
that it was possible with any certainty to 
make a diagnosis. With the recent advances 
in roentgenologic diagnosis and the con- 
stant perfection of operative technique, 
the problem of diaphragmatic hernia has 
become more and more a surgical one. But 
is it as rare as we formerly thought it to be? 
Thoma and Grosse reported up to 1900 a 
total of 238 cases; 8 of them were esophag- 
eal hernias. These are all the cases that 
they could find. Richards from 1g00~-1923 
found a total of 137 cases of which there 
were 22 esophageal hernias. A large num- 
ber of these cases were diagnosed by my 
associate, Dr. L. B. Morrison. In Decem- 
ber, 1922, at Detroit I reported 30 cases 
that we had found within two years. Our 
present record totals 53 cases, all of which 
are non-traumatic, of the cardia of the 
stomach through the esophageal opening, 
and are what I believe to be true diaphrag- 
matic hernias. In other words, there is a 
protuberance of the stomach through the 
opening of the diaphragm into the thoracic 
cavity and not an eventration of the dia- 
phragm which, you know, is a 
relaxation of the diaphragm due either to 
degenerative changes in the muscle fibers, 
an insufficient muscular development or an 
injury to the phrenic nerve. I mention this 
because in a recent number of the British 
Journal of Radiology there was published 
a picture of a diaphragmatic hernia which 
[ believe to be an eventration of the 
diaphragm. 

The diaphragm is a_ musculofascial 
structure with a peritoneal surface below 
and a pleural surface above, with openings 
for the transmission of the esophagus, the 
aorta, the vena cava, the splanchnic nerves, 
and anteriorly the structures at the sterno- 
costal junction. The diaphragm is con- 
nected by two crura which are situated on 
the bodies of the lumbar vertebrae; their 


origin is tendinous in structure. They pass 
* Read Annual Meet 
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MASSACHUSETTS 


forward and inward, and gradually con- 
verge to meet in the middle line, forming 
an arch beneath which pass the aorta, 
vena azygos mayor and thoracic duct. From 
this tendinous arch muscular fibers arise, 
the outermost portion being directed uy 
ward and outward to the central tendon, 
the innermost decussating in front of the 
aorta and there diverging so as to surround 
the esophagus before ending in the centra 
tendon. The fibers from the right crus 
pass in front of those derived from the left. 
Of the three large openings connected with 
the diaphragm, the aortic opening 
really behind the diaphragm and not in it. 
The esophageal opening, elliptical in form, 
muscular in structure, is formed by the two 
crura. The anterior margin of this opening 
is occasionally tendinous, being formed by 
the margin of the central tendon. T! 
opening for the vena cava Is tendinous 
structure. 

My excuse for this long dissertation on 
the anatomy of the diaphragm is that | 
want to bring out the fact that the esopha- 
geal opening is the only opening that 
muscular in structure, therefore amenabk 
to dilatation. The aortic opening has neve 
been known to contain a_ hernia, first, 
because this opening ts anatomically 
development not in the diaphragm but 
behind it; second, its origin 1s tendinous, 
not muscular, and is attached closely to 
the vertebrae by the crura on each side. 
Also, in spite of the fact that the foramen of 
Morgagni in front, that is, at the sterno- 
costal junction and the quadrilateral space 
situated dorsally between the lumbar and 
costal regions are supposed to be the weak- 
est areas in the diaphragm, all of our 
hernias were at the esophageal opening and 
generally behind the esophagus. They 
varied in size, the smaller ones about the 
size of an English walnut and the larger 
ones as large as a grapefruit, but in one case 
two-thirds of the stomach had disappeared 
into the chest. Most of the cases were of the 
smaller type. It might naturally be 


)~ 


ne 


sup- 


24, 1925. 


Symptoms Obsery ed 


posed that we were dealing with diverticull 
ot the lower end of the esophagus, but the 
esophagus in this goes through a 
oroove in the liver which keeps it restricted 
and there is further proof in the fact that, 
while watching the opaque meal under the 


region 


roentgenoscope the hernia fills first and 
later the esophagus. 
In all of our cases have found the 


cardiac orifice of the stomach incompete nt. 
Chis IS due to the orilice 
stretched by the hernia. Strictly speaku 


believe 


there is no “esophageal opening,» that Is, 
the digestive tract is everywhere intimately 
enclosed by the dorsal, and abo e the 
diaphragm, by the ventral, mesentery 
through which the esophagus passes. The 
only “opening” is that created by the 
failure of the diaphragmatic muscle to 
closely surround the esophagus. The more 


the muscle fails to do this, the oreatel ic 
the amount of the membranous partition 


composed ot peritoneum, pleura and nter- 


stitial tissue which, under certain condi- 
tions, may become the site of a hernia. | 
suppose this might be caused by what you 
would call indirect trauma, that is for 
ex: imple, a long continued coughing or 


straining In an individual whose esophageal! 
muscular opening is abnormally large or 
weak. Then, too, there are the congenital 
cases, as suggested by Bund, which may 
be explained by the abnormal development 
of the omental bursa. If for any reason the 
infracardial bursa, which at an early 
communicates with the omental bursa 
hence with the general abdominal cavity, 
should persist and remain open 
there would then be'formed a direct passage 
the and through the 
diaphragm. This would afford an extremely 


stage 
and 


below 


beside esophagus 


vulnerable spot for a viscus to force Its 
way upward along and close to the 
esophagus, through the muscular ring, 
simulating in every way a general dilata- 


tion of the opening. Since the stomach 
would be the organ most likely to herniate 
by this route, the esophagus would simply 
be carried upward at the fundus of the sac. 

As long as strangulation does not occur, 


the presence of the abdominal viscera 
within the chest is by no means incom- 
patible with life. As I mentioned above, 
diaphragmatic hernias are becoming a 
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surgical problem. Scudder in 1912 could 
find only 53 cases which had been oper- 
ated upon, with a mortality of 66 per cent 


in cases in which operations were per- 
formed because of evidence of incarcer- 
ation. All of our cases which have been 


operated on have been without a fatal 
result. It was noted in this series that the 
serous coat of the cardia where the hernia 
has occurred has been roughened and 
thickened, and in a few cases it seemed 
even to involve the muscular coat slightly. 
Probably a inflammatory pro- 
cess had been set up by the frequent inva- 
sion of the cardia through the esophageal 
ring. This was more when the 
ring was small than in the larger We 
have found hernias in al voungest 
being about five vears and the oldest about 
seventy-five | case the 


low -grade 


noticeable 
ones. 


ages, the 


vears. In the latter 


patient had gastric distress all his life. The 
average age is about forty-five vears. In 


sex females predominate, in type the hyper- 
sthenic individual has a slightly greater 
percentage. Most of the patients who were 
sent in for examination pas Lined of vague 

gastric distress with a tentative 
of ulcer or gall-bladder Only in 
a very few were found. 
In but one of our series of cases was there 
evidence of incarceration. In this case the 
patient had had a hernia for some time, 
and suddenly one the muscles of the 
crura let gO and two-thirds of the stomach 
disappeared into the chest. She was imme- 
diately operated made an 
uneventful recovery with no recurrence of 
symptoms to date. 

It is a comparatively simple procedure 
to demonstrate this type of diaphragmatic 
hernia if the cardia is filled with an opaque 
medium and pressure put on the dia- 
phragm, by the patient taking a full 
breath and holding it, or in a Trendelen- 
burg position. With the patient supine and 
rotated in left oblique position so as to get 
an oblique view, under the roentgenoscope, 
the fundus portion of the stomach will be 
seen to pass above the diaphragm. Shortly 
after this the esophagus fill. The 
column of fluid is from 3 to 5 inches high, 
and the esophagus seems a trifle enlarged. 
Occasionally the right oblique, supine or 
prone position gives better results. In all 
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Cases 


day 


and 


on 
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the series the cardio-esophageal opening was 
incompetent. This is unusual in a normal 
stomach. It is seen usually only in cases of 
malignancy of the fundus or _ lower 
esophagus, or in old age, probably due to 
fibrosis or from pyloric obstruction with 
dilatation of the stomach. The great difli- 
culty in diagnosing the small hernia is that 
as soon as the cardia begins to empty there 
is a spontaneous reduction. In only 4 cases 
did the fundus remain adherent; one 
after operation. This makes it quite 
difficult at times to get a picture, several 
examinations often being necessary. There- 
fore, an apparent negative finding may 
lead to erroneous diagnosis. My diagnosis 
has been made on a single direct 


Was 


sign, 


namely, the demonstration of a portion ot 


the fundus containing an opaque medium 
above the diaphragm. Only tn 4 cases have 
we noted the visualization of lung tissue 
through the gas bubble. The other various 
indirect signs such as cardiac and medi- 
astinal displacement, irregularity in the 
outline and diminished motion of the dia- 
phragm we have never observed. We have 
noticed a few times, however, a slight 
flattening of the diaphragm. Sometimes 
the cardia of the stomach instead of being 
round, has a little nipple-like projection on 
its inner half. This we believe to be due toa 
bulging caused by a relaxed esophageal 
ring similar to the conditions that are 
found in a relaxed inguinal ring. 
the cases that we have recently diagnosed 
have been ones that we called negative 
before we discovered this condition, but in 
checking over our gastrointestinal reports, 
we have noticed the symptoms and have 
had the patients come back for re-examina- 
tion. This time we found the hernia. In 


this series, 3 patients had diverticulosis of 


the colon, 6 had gallstones, one had a 
diverticulum in the posterior wall of the 
upper esophagus, an adherent hernia of the 
fundus above the hiatus and multiple 
diverticulosis of the colon, one other was 
found with annular carcinoma of the sig- 
moid, 2 patients had ulcer of the duodenum 
and one had an adherent appendix. No 
gastric ulcers were found in any of the 
examinations. 

I was recently informed by one of the 
surgeons who had been in touch with our 
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work and had operated on some of them, 
that he had recently seen two diaphrag- 


matic hernias ina laboratory of a very 
good roentgenologist who had failed to 
diagnose this condition. Another on 


reported that he had operated on a patient 
whose esoph: ges al opening Was so large he 
could almost get his four fingers coh 
it. He sutured the muscle together; th« 
patient has had no recurrence of symptoms 
to date. This case also had been reported 
negative by the roentgenologist. In 
recent German publication roentgen- 
ologist at Hamburg reported the case of 
woman who had been suffering from difli- 
cult deglutition and_ indefinite 
disturbances. During the 
the recumbent position the esophag 
filled suddenly, and at the same time 
sharply outlined round shadow the siz« 

a large apple was then seen close above th 
left diaphragm. When examined in th 
upright position the stomach showed again 
a normal aspect without any shadow abov« 
the diaphragm. The esophagus was also 
empty. [he author was unable to establish 
a definite roentgen diagnosis. In one of ou: 
earlier cases the patient had an appendec- 
tomy and later (1915) gall-bladde: 
removed, no gallstones being found. Th 
symptoms continued, especially pain endies 
the ensiform cartilage, continuous hunge 
especially the first thing in the morning 
dysphagia often in the early mornin 
nausea, night awakenings with abdominal! 
distress, vomiting frothy acid, food residue, 
pain extending to left shoulder at times, 
several attacks of questionable hemateme- 
sis. Our roentgen examination revealed a 
small hernia of the fundus, an incompetent 
cardia, no ulcer or other definite patholog 
found. Before our examination the patient 
had had two other roentgen-ray studies 
but no hernia was found. I am simply 
mentioning these to illustrate how easy it Is 
to miss small hernias. 

The symptoms of this type of diaphrag- 
matic hernia present the widest variation. 
Most of the patients complain of vague 
discomfort or indigestion similar to the 


ISLTI1¢ 


examination 


findings in chronic gall-bladder disease or 
often 
gastric symptoms at 
large hernias 


ulcer, pain radiating to the back 
to the left shoulder, 


night. On the other hand, 


have at times been present without symp- 
toms. It is therefore probable that the 
condition is more common than the num- 
ber of published cases would lead one to 
suppose, many being overlooked because 
of the absence of subjective symptoms. A 
number of them have regurgitation in the 
morning with hyperacidity if they have 
been their backs 
explained by the cardio-esophageal opening 
being incompetent), also slight substernal 
pain. A few have difficulty in swallowing 
solid food at times. This is probably due to 
kinking of the esophagus when It is pulled 
up by the hernia, or by the herniated and 
filled fundus causing pressure and prevent- 


sleeping on this IS 


ing the passage ot food down the esopha- 
that they are 
full meal as it 
gastric distress with dyspnea and palpi- 
tation of the that they always 


take a light meal at night. This was only 


ous. Some say unable to lie 


down atter a would 


heart SO 


in cases of the larger type. One or two had 
spells of vomiting in which the vomitus 
would be of watery consistency. The 


discomfort from hernia does not depend on 
its size but on its being adherent or in 
blocking the esophagus. 

The following is a brief resumé of several 
of our cases: In one of our earlier cases a 
child, five which at birth 
weighed 8! pounds did well at first, weigh- 
ing 16 pounds at six months, regurgitated 
badly at times, at eight months reduced to 
714 pounds and could not retain food 
except barley water, began to improve and 
at one year he was 3 pounds under-weight, 
has continued to be under-weight 


aged years, 


ever 
since, eats food with difficulty, takes 
fatty food easily but refuses food with 


residue, vomits frequently and has bilious 
attacks. Roentgen observation revealed 
delay in the lower esophagus and an 
adherent herniated fundus with an incom- 
petent cardia. Observation three years 
later still showed hernia, boy under- 
nourished, appetite capricious, no other 
pathology found. This history of regurgi- 


tation with vomiting so easily, loss of 


weight and pain often raises the question 
of pyloric obstruction. I believe a careful 
study of the cardia should be made in 
babies who regurgitate with supposed 
pyloric obstruction. 
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Another patient, aged seventy-six, 
suffering from angina pectoris had an 
adherent fundus of the stomach above the 
diaphragm. After the ingestion of fried 
clams the opening was so irritated, that the 
remained filled for some time. His 
attack of pre-cardia] pain increased and 
death followed in about four weeks. 

Two elderly patients with enlarged 
hearts had pre-cardial distress and dyspnea 
when the hernia was filled. 

One patient remarked that ever since 
she could remember she had had low sub- 
sternal pain, and the minute her head 
rested on the pillow at night the symptoms 
began. 

In one of our recent cases the 
patient had been delivered of a child six 
weeks previously. About ten days before 
our examination, when she first began to 
get on her feet and move about, she began 
to develop pain and tenderness in the 
upper right quadrant and under the ster- 
num. Pain was noticed only when the 
patient had been sleeping on her back, and 
usually came on between midnight and 2 
A.M., was only relieved by the patient 
getting out of bed and walking about her 
room. The taking of food did not relieve 
her. Whether this is a case of indirect 
trauma due to her accouchement I am 
unable to say, but it does seem strange 
that her first symptoms came after her 
confinement. The patient was also tender 
over the gall-bladder region; no stone could 
be demonstrated. 

Perhaps you may consider that the 
diagnosis of this type of diaphragmatic 
hernia is only of academic importance, but 
you must acknowledge that a hernia of any 
of the abdominal viscera will at times 
cause symptoms whether it is inguinal, 
femoral or diaphragmatic. We_ believe 
that in justice to the patient it behooves 
the roentgenologist to make a more careful 
examination of this region before laying 
the blame on the gall-bladder in a more or 
less negative diagnosis, as formerly diagno- 
ses were made of chronic appendix for pain 
in the lower quadrant. For example, one of 
our patients had two operations before she 
came to us, and we were able to demon- 
strate a hernia which was causing all her 
symptoms. 


SAC 


very 


CONCLUSIONS 


The most constant symptom we found 
in our was substernal pain with 
regurgitation when in the supine position. 
The next in order is the vague gastric dis- 
tress sometimes with tenderness referable 
to the right upper quadrant and not in the 
epigastric region, accompanied at times by 
pain radiating to the back similar to a gall- 
stone attack. Then came vomiting in the 
morning with hyperacidity. Dyspnea with 
palpitation of the heart was not so 
common. Only in a very few cases did we 
note difficulty in swallowing solid food 
times. 

2. Non-traumatic diaphragmatic hernia 
of the fundus of the stomach is much more 
common than formerly thought. 


cases 


The roentgenologist’s demonstration 
of diaphragmatic hernia is_ practically 
the only sure means of diagnosis, as 


witnessed by the large number of cases 
collected by Breitner,—only 6 were diag- 
nosed by clinical data. A surprisingly large 
number of diaphragmatic hernias in 
adults, unsuspected during life, have 
been discovered accidently at autopsy. 
In our series in one only 
the clinical diagnosis before 
examination. 

4. It is extremely important to make 
early diagnosis, especially of the smaller 
tvpe of diaphragmatic hernia, on account 
of the misleading symptoms which might 
be the cause of needless operations, also the 
danger of incarceration with its high 
mortality. 

The roentgenologist’s demonstration 
of ‘the esophageal type of diaphragmatic 
hernia is very simple. The failures may be 
explained in lack of filling the fundus and 
position of the patient. 

The roentgenologist can help deter- 
mine the type of treatment by observing 
the size of the hernia, the symptoms when 
the hernial sac is filled, and the amount of 
dilatation of the esophagus. Also he can 
suggest the site of operation—whether 
above or below the diaphragm—by deter- 
mining the position of the diaphragm, the 
width of the angle at the ensiform and the 
extent of ossification seen in the costo- 
chondral cartilage. 


Case 
made 


Was 
our 


Symptoms Observed in Non-Traumatic Diaphragmatic Hernia 


To get the best result there must be 
cooperation between the clinician, the 
surgeon and the roentgenologist. 
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ABSTRACT OF DISCUSSION 


Dr. Henry K. Pancoast, Philadelpl 
I think many of us miss the esophageal hert 
by lack of care In examination. Many 
them exist than we have found. I have see: 
several in which the only possible wav of detect- 
ing the hernia is to have the patient lie down « 
the back; then vou get the 
hernia between the 
stomach and the m 
below. 

Dr. Wa. H. Stewart, New York City. | 
would like have explained the different 
diagnosis between a fusiform dilatation of the 
esophagus and a hernia. I have had a number 
some of Dr. Healy’s seem t 
resemble the picture that I have seen and which 
I have alwavs described as a dilatation of the 
lower end of the esophagus rather than a 
herniation of a portion of the stomach into 
the chest. 

Dr. Leon T. LeEWacp, New 
The most valuable point to me has been the 
absence of the gas bubble in the stomach in 
these cases. I think all that were shown by Dr. 
Healy had no bubble. When I see the 
absence of the gas bubble, I put the patient in 
the Trendelenburg position which helps to 
make a differential diagnosis. It is not an 
absolutely safe sign, howe er, I know 
of cases such as Dr. 


more ol 


‘constriction of the 
upper portion of the 
ain portion of the stomac! 


ot case Se and 


York City. 


gas 


because 


Stewart described with 


cardiospasm and extreme dilatation of the 
esophagus, where there was also an absence of 
the gas bubble at certain times. 

Dr. Georce W. Hotes, Boston, Mass. | 


had the pleasure of hearing this subject dis- 


cussed quite a few years before and also have 
had the pleasure of seeing some of Dr. Healy’s 
work. | am thoroughly convinced that they 
have demonstrated a lesion that we have not 


wen able to demonstrate before, and that it Is 

very Important contribution to our work. 
[he examination with the patient on his back 
s a routine procedure in our clinic and has 


ven for a number of vears. Yet we are ot 
finding these lesions with any such frequency 
as Dr. Healy and Dr. Morrison are. I don’t 
believe that 1s because they are not coming to 
us. I think there is some other fault in our 
technique. What | wish to Say is that ist 


putting the patient in the position which Dr. 


A CONGENITAL ANOMALY OF THE PATELLA 


REPORT* 


CASI 


BY W. GEORGE, M.D., 


§ kee case Is reported not with any idea 
that it is a rare or hitherto unknown 
condition, but rather because lately in 
our experience this type of congenital 
anomaly has been frequently misinter- 
preted. Aside from any academic interest 
the recognition of this condition ts of 
economic importance because many of 
these patella anomalies are found in 
industrial accident examinations and are 
erroneously reported as fractures. 

This condition ts described by Wohler 
in one of the later editions of his book 
“Grenzen des Normalen und Antfiinge 
des Pathologischen Réntgenbilde.” 
Various English and French authors have 
reported similar cases. 

During the past two years, 6 cases have 
come to our attention, in which the outer 
and upper quadrant of the patella consists 
of a separated piece of bone. This sepa- 
rated bone tissue may consist of one or 
two fragments. They usually have a 
smooth outline and their periphery is 

* Read at the Sixth Annual Meeting, Eastern‘Sect 


A Congenital Anomaly 


\MERICAN ROE 


of the Patella 


Healy described 
to make the diagnosis. There 
a trick to it than that, I think. I have seen 
them do it; | have tried to do it for five years, 
and I am satisfied that I am still missing cases. 
It is quite a little trick to get, and | 
great Importance in clearing up some of these 
contusing cases. 
As | have opportunity to talk with the sur- 
geons who are doing this w 
very well convinced 
the patients by operation. 
Dr. THOMAS 
Stewart, I don’t 
you or not, except to say 
our diagnoses have | 


BD. LEONARD, 


R. 


know 


doesn’t 


} 


At 


2 


—24, 


71 


you 
a little more of 


is of \ er\ 


I find that they 
are curing 


Dr. 
answer 
at in all of our cases 
| fluoro- 
scope, and in these cases we notice that the 
hernia fills first and tl | | 
That was one of our 
differentiate. 


esophagus later. 


used to 


1925. 


| 
| 
6. 
j 
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cortical bone. These characteristics usu- 
ally differentiate them from fragments 


of bone due to fracture. Unfortunately, 
these cases which come to _ roentgen 
examination have a history of varying 
degrees of trauma to the patella, and 
many of them have the knee which is to 
be roentgen-rayed in a plaster cast or 


A Congenital Anomaly of the Patella 


diagnosis of a congenital anomaly, rather 
than fracture, should be made. 

The economic importance in making 
a correct diagnosis in these cases is illus- 
trated by the fact that two patients 
which have come under our observation 
have been receiving compensation from 
insurance companies weeks, 


for many 


other dressings, making it difficult to 
obtain clear roentgenograms. 

Fortunately, the majority of cases show 
the deformity in both patella. In our 
series, five out of six were bilateral. 
In the presence therefore, of a suspicious 
bone abnormality in the right upper 
quadrant of one patella, the other one 
should always be roentgenographed and 


if a similar condition is found, a positive 


under the belief that they are suffering 
from a fracture of the patella. In one case, 
compensation had beer of months’ dura- 
tion because it was believed that the 
fracture was ununited and that a mor 
or less permanent disability was to be 
expected. In both of these cases, caretu 
study of the clinical records showed that 
there were no definite local clinical signs 
suggesting fracture. 
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ROENTGENOLOGY IN 
per lack of uniformity in the teaching 
of roentgenology in the medical schools 
of this country well known even to 
those who have made only a superficial 
investigation of the subject. It varies in 
different institutions from a very com- 
prehensive course beginning in the depart- 
ments of anatomy and physiology in the 
freshman and sophomore years and extend- 
ing through the junior and senior years, 
to the most meager and casual treatment 
of the subject in connection with courses 
in medicine and surgery. 
The Journal proposes 
teachers of roentgenology a description 
of courses now being given by them and 
to publish their suggestions of what they 
consider adequate courses in the subject. 
It is probable that sufficient information 
will accumulate after a time to form the 
foundation for recommendations for a 
uniform course In roentgenology. 
Teachers of roentgenology are 
to cooperate by sending to the editor a 
summary of the instruction now being 
given by them and their ideas of what the 
ideal course of instruction should <9 
The following an of 
paper on this subject by Dr. L. R. ale, 
read by him before the faculty of the St. 
Louis University School of Medicine. 


IS 


to secure from 


invited 


IS 


THE ROLE OF THE ROENTGEN 


MEDICAL SCHOOL 


RAY IN THE 


The peculiar usefulness of the roentgen 
ray in the diagnosis and treatment of 
disease has established it, in the few short 
years since its discovery, as an essential 
in medical science. The greatest advance- 
ment in roentgenology asa medical specialty 
has been within the past ten years. The 
future trend of the development of any 
science so young in years cannot be pre- 
dicted, but the “usefulness of the roentgen 
ray in the diagnosis and treatment of dis- 
ease is now thoroughly established. 


THE 


tN 


A LS 


MEDICAL CURRICULUM 
The function of a medical 
two-fold; that of teaching and 
scientific investigation. Along 
lines the usefulness of roentgenology can 
be developed far beyond its 

field. 

The teaching of roentgenology may 
carried out in several ways: by correlating 
it with other medical subjects, by didacti 
lectures and by demonstration of 

It would seem important for the student 
to have at the beginning of his medi 
course a knowledge of the physics of th 
roentgen ray. This could be accomplished 
by giving him at the end of the course 
physics in the premedical year a few lec- 
tures on the construction of the high volt- 
ize roentgen-ray machine, the constructio1 
of roentgen tubes, the theory of produc- 
tion of roentgen rays and their physica 
properties. 

In the freshman vear 


school S 
that 
these tw 


pres¢ nt 


Cases 


at medical schoo 


there is no doubt that the roentgen ray is 
of considerable usefulness in anatomica 
studies. Roentgen films of different parts 
of the body after injection of the blood 
vessels with opaque material might be 
displayed in the department or if con- 
sidered of sufficient benefit to w: rant 


the expense, an opaque material could | 

included in the embalming fluid, a 
roentgenograms made of each individual 
cadaver for each dissecting group. In 
connection with the studies of osteology 
films of the various joints could be dis- 
played, showing the normal relationship 


of the bones and indicating, by lining, 
their normal characteristics. A study of 
the development of bones, their ossifica- 


tion centers and epiphyses could best be 
made in this way. 

During the sophomore year, one or 
two periods might be properly devoted 
to roentgen examination of the chest, 
abdomen and extremities, to show the 
practical importance of topographical and 
cross section anatomy. 
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In connection with physiology , roent- 
—— examination of the chest could 
be made in connection with study of the 
aes tract and circulatory system, 
and also of the alimentary tract to show the 
normal appearance and action of the eso- 
phagus, stomach and intestines. Motor 
meals showing the emptying time of the 
stomach with water, carbohydrate, 
tein and fat meals would be very 
and instructive. 


useful 


In connection with the study of pa- 
tholog, a very instructive correlation of 
roentgen films with gross anatomical spec- 


imens and microscipic pathology might 
be made. This would require a 
able period of time for its completion, 
could be built up little by little, adding to 
the collection each vear. 

In normal physical diagn , the use of 
the roent check on percussion 
of the outline, aortic 
is invaluable. 


consider- 


Dut 


OSIS 


gen rav aS a 


cardiac arch, 


With the completion of elementary work 
and entrance into clinical sujects in the 
third vear correlation is manifestly tmpos- 
sible with each one of the score of clinical 


subjects. At this point the use of didacti 
lectures is most profitable. In this institu- 
tion a course of thirty-five 
roentgenology is given in the 
In all seventy hours are 


lectures 
junior year. 
devoted to lec- 


on 


tures and practical demonstrations in 
the junior year. This course of lectures 
embraces the following subjects: A review 
of the elementary principles of magnetism 


and electricity and their application to 
construction of the present day roentgen- 
ray machine; construction of the roentg 

tube; theory of the production and proper- 
ties of the roentgen ray and radium with 
special reference to their usefulness in 
medicine; demonstrations of technique 
and plate making; the factors which 
govern the production of a good roentgeno- 
gram. the normal relationship 
of the bones of the various joints; develop- 
ment, normal centers and 
epiphyseal lines; anomalies; fractures, show- 
ing the disturbed relationship of the frag- 
ments in most common fractures, compared 
with the normal; consideration of muscle 


Review of 


ossification 


pull and other factors in production of 


these displacements; what constitutes good 
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position; dislocations with characteristic 
displacements and mechanism of produc- 
tion and reduction; epiphyseal separations. 
Diseases of bone, infectious, developmental 


and metabolic. New growths of bone, 
benign and malignant. Arthritis, classifica- 
tion and characteristics. Accessory nasal 
sinuses and mastoids. Jaws and _ teeth. 
Chest examination, including all diseases 
of the lungs, pleura, heart and great 
vessels, and the mediastinum. Gastro- 


intestinal examination, including diseases 
of the esophagus, stomach and intestines. 
The gall-bladder. The urinary tract. Pneu- 
moperitoneum, its uses and contraindi- 
cations. Biological effects of the roentgen 
ray and radium, usefulness as therapeutic 
agents. 

Finally in the fourth 
instruction Is given In 
clinical subjects. 


individual 
in 


vear, 
small 


In addition to its usefulness in teaching, 


the advent of the roentgen ray has pro- 
vided new and most useful method for 
the investigation of disease. It offers a 


means by which constant observation can 
be made of the development of a patho- 
logical process. By this method we have 
not only to the final autopsy 
but to all intermediate stages from 
inception to termination. This method is 
practically the only means by which 
we have visual impressions of diseased 
organs during life, while in diseases not 


recourse 
stage, 


proving fatal it may represent the only 
means by which a graphic idea of the 
course of a disease may be acquired. In 
the investigation of the clinical course of 
many pathological processes it is most 
helpful. For example, the establishment 


of the different types of bone repair in 
different types of infection; the fate of 
foreign material in bone such as bone 
splints—the demonstration of the \ iability 
of bone grafts even after complete sever- 
ance of all blood supply is an observation 
of greatest importance; the recent demon- 
stration of the possibility of the steriliza- 
tion of sequestra by dakinization so that 
they again become incorporated in the 
new bone, may prove of utmost importance 
in the treatment of bone infections. The 
registration and correlation of surgical 
and pathological findings in bone tumors 
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is a research now under way which promises 
to be of great aid in their diagnosis and 
treatment. Bones were the first structures 
to be successfully roentgenographed, con- 
sequently the amount of investigation in 
this field has been considerable. There are, 
however, hundreds of problems as yet 
untouched. Some most fundamental prob- 
lems still remain to be solved; to this day 
there has been no authentic work done to 
determine whether or not linear fractures 
of the skull are ever obliterated by new 
bone formation, the factors involved tn 
non-union of fractures still remain a mys- 
tery, the essential factors which govern 
calclum metabolism in the body are yet 
unknown. 

In diseases of the lungs and respiratory 
system the routine examination of the 
more acute infections Is a matter of more 
recent attainment so that 
done. There 


less has been 
is no doubt that the roent- 


gen ray has revolutionized the diagnosis of 


chest conditions. Serial roentgenographic 
examinations or plates taken at intervals 
during the disease, have proven of greatest 


value in demonstrating the onset, course 
and ultimate termination of the disease. 


The mode of onset and course of the various 
pneumonias has been clearly established 
by the serial roentgen-ra\ 
examination. The various types of acute 
lung abscess, with observations on their 
course from inception to termination Is an 
achievement of roentgenology. Much still 
remains for investigation tn this field. 

In the examination of the gastrointes- 
tinal tract the roentgen ray has proven 
of the utmost importance in diagnosis 
of organic lesions, carcinoma, ulcer, organic 


strictures, diverticula. etc. In diseases 
of the various gastrointestinal organs, 


much still remains to be done, however, 
in connection with the functional disorders. 
It may be found for instance, that gastric 
motility is a definite indication of the 
digestive function of the stomach. It is 
possible that this may be due to faulty 
diet which when corrected will permit 
normal motility and relief of distress. 
The physiological action of drugs on gastric 
and intestinal motility could be determined 
directly by roentgen observation and their 
action could be utilized in an attempt to 


method of 


rectify any abnormality of motility. 


The 


rapid emptying of water from the stomach 


has long since been established, but the 
effect of large amounts of water on diges- 
tion, taken after food, has not been 
determined. Numerous other problems 
remain unsolved. 

By reason of the use of the roentgen 
ray in clinical diagnosis it is only natural 
that the greatest development and obser- 
vations should be along clinical lines. 
An even more promising, and as yet — 
untouched field for the use of the roentg 
ray is as an aid in laboratory investigation. 
Experimental animals can be watched for 
the first appearance of an experimental! 
disease, and this can be followed through- 


out all of its stages to its end without 
sacrificing large numbers of animals and 
at the same time giving much more 


complete know ledge of the process involved. 
This can be done with experiments in 
bones, experimental diseases of the lungs, and 
of the heart or digestive tract. Very littl 
work has been done in this promising field. 

With no more than a casual considera- 
tion of these facts there is no doubt that 
roentgenology has become a well estab- 
lished department of medicine, both clin 
cal and experimental, and is destined to 
become even more important in the near 
future. It behooves us, then, as teachers 
and students of medicine to look into 
the subject well and to avail ourselves of 
every advantage which it affords. 


THE DANGERS IN ROENTGEN- 
OLOGY AND RADIUM 
THERAPY 


Physicians who have made a life study 
of roentgenology or radium therapy are 
familiar with the dangers involved, and 
in many instances have suffered for their 
early ignorance of these dangers. In some 
instances, these men have sacrificed their 
lives, because the science had not developed 
sufficiently to give them warning. 

In recent years among the general 
profession and the ‘untrained enthusiasts 
who have purchased roentgen-ray machines 
or radium there is an astounding sense of 
security, and a profound ignorance of the 
dangers involved. They seem to think 


that the dangers have all passed and that 


now these powerful physical agents are 


made safe for anyone to use. The diag- 
nostic value of the roentgen ray which 


has been established by the leaders in this 
field; the therapeutic results which have 
been obtained by those who have given due 
consideration to the clinical pathology and 
the phy sical laws of radiation In overcom- 
ing the pathology; and the enthusiastic 
propaganda of commercial salesmen have 
created great demand for and a wide 
distribution of these machines. As a result, 


many Institutions, many physicians, and 
even laymen have installed such equip- 
ment. They have given much more con- 


sideration to the financial investment 
than to the mental equipment necessary to 
do justice to the patients or themselve 
As a result the health and lives of both the 
patients and the operators are jeopardized. 
Warnings have been sounded repeatedly, 

but especially have we urged caution dur- 
ing the recent years. We still have the 
memories of the damages done twenty and 
twenty-five vears but in the hands of 
the untrained or careless, the dangers are a 
hundred times as great today. In the hands 
of the well informed, trained and careful 
these agents are almost perfegtl) 
The dangers and problems are electrical, 
physical and biological. All have been 
described. Recently a most excellent book 
of 476 pages on the “‘ Dangers in Diag 
and Therapy and Their Avoidance,” 
been published 1 in German. 
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Unfortunately the very men who need 
this information most do not see and do 
not take the time to read and study these 
warnings. The multiplication of damaging 
effects, and the increase in_ suits for 
recovery of damages will soon force us to 
take some very definite steps toward 
protection. Two methods of overcoming 
the difficulty are open: 

(1) We must familiarize each other and 
all of those who choose to enter this field 
with the dangers involved and learn to 
overcome them. Toward this end I would 
suggest that each local radiological organi- 
zation hold one or more meetings for the 
practical consideration of this subject. 
To these meetings not only the members 
but all physicians and technicians of the 
district who are legitimately engaged in 
the work should be invited. This will be a 
great step in advance, but unfortunately 
it will not reach the practitioner who may 
be well informed on other subjects, but who 
knows little or nothing about medical 
radiology, and who has been induced to 
purchase a roentgen ray machine or some 
radium. This group it seems can only be 
reached by the second method. 

2) The second method of meeting this 
problem is to have each state require a 
special license to permit any physician to 
use or supervise the use of roentgen rays 
in diagnosis or treatment. 

Unless attention is given to this subject 
the progressive development of medical 
radiology will be seriously hampered. 

G. E. PFAHLER. 


visiting New York 


Subscribers to JOURNAL OF ROENTGENOLOGY AND RapiuM THERAPY 

» Gre invited to make the office of THE JouRNAL (69 East soth Street, 
New York) their beadquarters. Mail, packages or bundles may be addressed in our care. Hotel 
reservations will gladly be made for those advising us in advance; kindly notify us in detail as 
to requirements and prices. List of operations in New York hospitals on file in our office daily. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


AMERICAN ROENTGEN RAY SOCIETY 
CENTRAL SECTION 


SIXTH 


ANNUAL 


MEETING 


February 19-21, 1925 


bis Central Section of the American 
Roentgen Ray Society held its sixth 
annual meeting at the Book-Cadillac Hotel 
in Detroit, February 19, 20 and 21, 1925, 
with Dr. B. R. Kirklin, of Muncie, Indiana, 
as Chairman, and Dr. William A. Evans, 
of Detroit, as Secretary. 

The attendance was the largest of any 
Central Section meeting yet held, there 
being between one hundred and _ two 
hundred in attendance at the various 
sessions. 

The program was a well balanced one, 
the first day being devoted to a symposium 
in the morning on breast tumors, and a 
symposium on bone tumors in the after- 
noon, with an address in the evening by Dr. 
William Seaman Bainbridge. The meetings 
on Thursday were held in conjunction 
with the Cancer Committee of the Wayne 
County Medical Society, of which Dr. 
Rollin Stevens, of Detroit, was Chairman. 

Dr. E. Starr Judd, of the Mayo Clinic, 
was our guest for the breast symposium 
and Dr. E. A. Codman for the bone sympo- 
stum. Much interest was displayed in 
both of these symposiums, especially in 
the latter. Dr. Codman explained the bone 
registry of the American College of Sur- 
geons, of which he is the Registrar. It 
was remarked by many in attendance 
that this was one of the best single day 
programs that they had attended for some 
time. 

Friday morning was devoted to six 
papers on therapy. Dr. Channing C. Sim- 
mons, of Boston, presented a_ splendid 
paper on “Carcinoma of the Tongue and 
Mouth”’ at this session. 

Dr. Hugh O. Means, of Columbus, 
Ohio had an interesting paper on “Bone 
Pathology of the Mound Builders” in 


which he demonstrated some excellent 
results of healed fractures, tuberculosis, 
syphilis, bone tumors, and arrow injuries 
in the skeltons of the Mound Builders. 

The papers by Dr. Lawrence Reynolds, 
of Detroit, and Dr. Max M. Peet, of Ann 
Arbor, on the “Diagnosis of Intracrania| 
Tumors,” and “Ventriculography as an 
Aid in the Diagnosis of Cerebellar Lesions” 
brought out a very interesting discussion. 

Dr. Arch C. Hall, of Detroit, tn his 
paper, “Fractures of the Os Calcis,”’ 
showed some splendid results in the treat- 
ment of these conditions. This paper was 
unusually well received. Dr. C. C. Grandy, 
of Ft. Wayne, Indiana, in his paper on 
“Roentgenographic Demonstration of the 
Adenoid”’ showed some very 
adenoid shadows. 

In several series of films extending ove! 
several years, Dr. J. Burns Amberson. Jr., 
of Loomis, New York, demonstrated very 
clearly the roentgenographic evidences of 
the healing of pulmonary tuberculosis. 
Dr. E. S. Blaine, of Chicago, in his talk on 
“Simple Perforating Ulcer on the Greate: 
Curvature of the Stomach,” showed one 
proven case of such an ulcer with two othe! 
very suggestive cases. The entire program 
on Saturday afternoon was devoted to five 
papers on gastrointestinal diagnosis. Dr. 
Menees’ paper, “Preliminary Report of 
the Oral Administration of the Sodium 
Salt of Tetrabromphenolphthalein,” was 
a very valuable contribution as he has 
apparently succeeded in devising a tech- 
nique for the oral administration of this 
dye which eliminates some of the toxi 
effects of the drug, which have been 
encountered with the present technique. 

The banquet on Friday evening was 
unusually well attended. After a 


interesting 


few 
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talks, 
ulmonary Tuberculosis” and ‘Gas- 
tric Motor Phenomena” 

The meeting was brought to a fitting 
climax by an address by Dr. W. F. Braasch, 
of the Mayo Clinic, on “‘ Errors in Roent- 
genographic Diagnosis of Lesions in the 


extemporaneous Dr. Cole’s films 


on Pp 


were shown. 


l rinary Tract.” This session was the 
largest one of any, being attended by 
the Detroit Urological Society, as well as 
by many physicians from Detroit and the 
surrounding territory. 

There were many other interesting and 
valuable papers presented and discussed. 
These papers, as well as the ones mentioned 
above will all be published in the Journal 
within the next few months. 

All the local committees covered them- 
selves with glory by the way in which they 
entertained the visitors. 

Heretofore, the Central Section has had 
one-day meetings. This year the officers 
decided to attempt a_ three-day 
as an experiment, and it is the opinion 
of these officers that a two or three-day 
meeting is much more satisfactory than a 
single day. 

The following officers were elected for 
the ensuing year: Chairman, Dr. Raymond 
C. Beeler, of Indianapolis, Indiana; Vice- 
chairman, Dr. Lawrence Reynolds, of 
Detroit, Michigan; Secretary, Dr. E. R. 
Bader, Cincinnati, Ohio. 

The meeting next vear 
Chicago. 


session 


B. R. Kirk Lin. 
THE TWENTY-SIXNTH ANNUAL 
MIEETING 


The Twenty-sixth Annual Meeting of 
the American Roentgen Ray Society will 
be held at the Mayflower Hotel, Washing- 
ton, D. C., September 22, 23, 24 and 25, 
1925. 

The Mayflower is one of Washington’s 
newest and largest hotels, and it Is antici- 
pated that the accommodations will prove 
adequate and of a high standard of excel- 
lence. Washington is of course a Mecca for 


tourists, and is becoming increasingly 
popular as a convention city. For this 
reason, it Is recommended that hotel 


reservations be made early. 
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It will be a matter of satisfaction to all 
interested in the success of the meeting to 
know that Dr. James Ewing has consented 
to give the Caldwell Lecture. Dr. Ewing 
has probably done more than anyone else in 
America to place radiotherapy on a 
sound foundation, and the Society is to 
be congratulated on the prospect of having 
him contribute to the program of the com- 
ing meeting. 

Active preparation of the program will 
be begun at an early date. The President- 
Elect desires the cooperation of every 
member in order that the high standards of 
the past may be maintained. Those desiring 
to participate should not wait for a personal 
solicitation. In this connection attention 
is called to paragraphs (a) and (hb), Article 
vill of the Constitution: 


presented 
be forwarded 


‘(a) All scientific commur tions to br 
to the Society at Its annual meeting must 
together with an abstract of not more than two hundred 
words, to the President, at least four weeks before said 
meeting. If approved, said abstr ict Is to be embodied 


in the printed scientific program of the annual meeting. 


‘(b) Papers shall be limited in reading to twenty 
minutes; openers of discussion shall be allowed ten 
minutes, and all others five minutes. No person shall 
speak twice on a subject except by perm 1 of the 
meeting.” 


The above provisions are not intended 
to apply to specially invited guests of the 
Society, but their enforcement with respect 
to members would undoubtedly contribute 
to the general excellence of the program. 

The President-Elect would heartily wel- 
come suggestions In regard to the meeting 
and is particularly desirous of learning of 
any new or especially meritorious work, 
either by roentgenologists or others, that 
would contribute to the interest of the 
program. 

Address communications to Dr. Thomas 
A. Groover, 1909 Massachusetts Ave., 
N. W., Washington, D. C. 

Thos. A. Gro over 
President-Elect 
American Roentgen Ray Society. 


THE TWENTIETH ANNIVER- 
SARY OF THE PHILADELPHIA 
ROENTGEN RAY SOCIETY 


In lieu of its regular February meeting, 
the Philadelphia Roentgen Ray Society 


Hotel 


held a dinner at the Sylvania, 
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Thursday evening, February 5, in celebra- 
tion of its twentieth anniversary. The 
Society was founded on February 2, 1905. 
Sixty members and invited guests were 
present. Of the charter members there were 
present Drs. William S. Newcomet, Henry 
K. Pancoast, George E. Pfahler, Thomas S 
Stewart, Mr. H. Clyde Snook and Dr. 
Percy Brown (corresponding member) 

Four of the charter members, Drs. 
Mihran K. Kassabian, Charles Lester 
Leonard, John B. Shober and Eugene W. 
Caldwell (corresponding member) have 
died as a direct result of roentgen-ray 
injuries. Drs. S. Mason MceCollin and 
Henry W. Stelwagon have died from other 
causes. There were addresses by Dr. 
Thomas A. Groover, of Washington, Presi- 
dent-Elect of the American Roentgen Ray 
Society, Mr. H. Clyde Snook and Dr. 
Percy Brown, of New York, and reminis- 
cences by the charter members. 

The Philadelphia society, which claims 
to be the oldest local roentgen-ray society 


in America, has maintained a regular 
organization and held regular meetings 


since its beginning. There are, at present, 
fifty-two active members, many of whom, 
coming from quite distant points, are 
regular attendants. 


MEETINGS OF THE ROENTGEN 
SOCIETIES 


We contemplate the publication of a list 
of roentgen society meetings such as that 


below, in each issue of the Journal, grad- 
ually adding other home and foreign 
societies as the information reaches us. 


Secretaries of societies not here listed are 
requested to send the necessary information 
to the editor. 


New York Roentgen Society 


Secretary, Dr. Eugene V. Powell, 217 East 42d St. 


Meets monthly on second Monday, New York 
Academy of Medicine. 
The Canadian Radiological Society , 


Secretary, Dr. E. C. Brooks, 


Montreal. 
Annual meeting, Regina, 


Sask., June 15-19, 1925. 
Roentgen Ray Society of Central Pennsylvania 

_ Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
[wo meetings a year, April and October. 
Coming meeting at William Penn Hotel, 


Pittsburgh, 
Penna., April 25, 1925. 
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The New England Roentgen Ray Society 


Dr. Frank E. Wheatley, 520 Beacor 
Boston, Mass. 

Paar monthly on third Friday, Boston Medical 

Library. 


Philadelphia Roentgen Ray Society 
Secretary, Dr. Eugene Pendergrass, 
Pennsylvania, Philadelphia. 
Meets monthly on first Thursday 

sylvania Hospital. 


University of 


evening, Pen: 


Chicago Roentgen Society 


Secretary, Dr. Edward S. Blaine, 2005 S. Wabash Ave. 


Meets monthly on second Friday from October to 
May (except during month of December) at Virgini 
Hotel. Dinner at 6 P.M., scientific session at 8 P.M. 

The Societa Italiana di Radiologia Medica, founded 

in October, 1913, gathered practically all the specialist 

of radiology In Italy. Five congresses have alread 

been held by this Society—Milan, 1916, Genoa, 1919, 


Rome, 1920, Bologna, 1922, Palarme, 1923. The next 


congress will take place at Trieste in the spring 
1925 (the exact date not yet received), and P1 
fessor Gortan will be the president. Actually the 


president of the Societa Italiana di Radiologia Medic 
is Professor Bertolotti, Turin, and Professor Ponsio, 
Turin, is the secretary-treasurer. The “La Radiolog 
Medica” is the official organ of the Society and 
published monthly. 


MEETING OF THE ROENTGEN 
RAY SOCIETY OF CENTRAL 
PENNSYLVANIA 


WILLIAM PENN HOTEL, PITTSBURGH, PA. 
April 25, 1925 
PROGRAM 

9:00 A.M. Radiation in the Treatment of Non- 
malignant Skin Lesions. H. A. McMurray. 
m.p., Greensburg, Pa. 

9:30 The Treatment of Tonsils by Radiatior 
Byron H. Jackson, M.p., Scranton, P 

10:00 Radiation in’ Hyperthyroidism. F. | 
SCHUMACKER, M.D., Pittsburgh, Pa 

10:30 X-ray versus Radium in the Treatment 
Enlarged Thymus. Homer Grimm, M.p., 
Pittsburgh, Pa. 

11:00 Treatment of Tuberculous Adenitis b 
Radiation. H. M. Srewart, m.p., Johr 
town, Pa. 

1:00 P.M. Business meeting. 

2:00 Superficial Malignancies. G. D. BL iss, 
m.p., Altoona, Pa. 

2:30 Observations on the Treatment of Neo- 
plasms of the Stomach by Radiation 
Zor A. JOHNSTON, M.D., Pittsburgh, Pa 

3:00 Carcinoma of the Esophagus, Differential! 
Diagnosis, and Treatment. C. N. SCHAEFER, 
M.D., Pittsburgh, Pa. 

3:30 Some Roentgenological Aspects of Duo- 
denal Ulcer. F. McCuLtouGnu, m.p., 
Pittsburgh, Pa. 

4:00 Some Lesions of the Colon as Seen by the 
Roentgenologist. Wm. B. Ray, ™.p., 
Pittsburgh, Pa. 

4:30 Presentation of Moving Picture Film 
of Dr. Lewis Gregory Cole, “Motor 


Phenomena of the Stomach.” 
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meeting this year has again demon- 
strated by ‘the large number of partici- 
pants and contributions the great interest 


in this new organization which has 
already done so much good that its 
name is favorably known beyond the 


national boundaries, as is indicated by 
the numerous participants from Germany, 
England, Jugoslavia, Austria and Poland. 
Dr. Jaksch-Wartenhorst was the presiding 
officer, and Dr. Altschul the 
manager. Weil submitted a report of the 
special committee on business and_ pro- 
fessional problems; and Bardachzi offered 
a suggestion regarding the organization 
of deep therapy. 

Weber discussed the unification of dose 
measurement from the medical viewpoint, 
and Prelinger from the physical. The 
need and importance of standardization 
of roentgen-ray dosage for exact research 
and for application to practical experience 
has become self-evident. physical unit 
must be unchangeable and reproducible. 
The measurement of a quantity of roent- 


business 


gen rays is made either in the form of 
comparison measurements (the French 


unit), or as total 
(the Behnken unit). The 
of a standard measuring apparatus are: 
constancy, reproducibility, portability or 
transportability of the standardizations, 
simplest control of operating conditions 
of the working standard wherever 


measurements 
main essentials 


energ\ 


used. 
TECHNIQUE 


Bardachzi, Maczak and Ottenburg 
reported their results on the application 
of the Lilienfeld tube in roentgenography, 
and presented an exposure table for the 
Lilienfeld tube so that uniformly 
results are assured. 

Baumeister of Erlangen discussed 
measurement technique in deep therapy. 
Standardization of new tubes was effected 
by comparison with old ones that had 
been standardized on man with the aid 
of standard radium preparations. Tables 
for deep dosage in man are not always 


reliable 
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THIRD SCIENTIFIC SESSION OF 
GERMAN ROENTGENOLOGISTS OF 
SLOVAKIAN REPUBLIC 

ON OCTOBER 25 
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THE ASSOCIATION OF 
THE CZECHO- 
HELD AT PRAGUE 
AND 26, 1924 


applicable because there may be, for 
instance, an accumulation of gas in the 
intestine which will affect the depth dose. 
This was illustrated by experiments with 
interposed air spaces. 

Jona and Maczak and Ottenburg 
reported their results and measurements 
on roentgen apparatus for constant direct 
current. Jona pointed out that besides 
the advantages of this type of apparatus, 
a not inconsiderable disadvantage _ lies 
in the fact that each change in the current 
causes a considerable drop in voltage. 
Consequently, great precaution is neces- 
sary to avoid important errors in dosage 
resulting from variation in tenston. 

Rigele reported on the latest develop- 
ment of roentgen apparatus and described 
especially the apparatus in which rectifica- 
tion is accomplished by heated filament 
tubes. 

Zacher discussed modern diagnosis. The 
clearest pictures are obtained when the 
exposure time is the briefest, therefore 
high loading capacity of apparatus is 
desirable. Only the future can decide if 
valve tubes are preferable to rotating 
rectifiers. By reversing the current at 
the transformer, the voltage range may 
be extended from go to 180 kv. so that 
the same apparatus becomes useful for 
therapeutic purposes also. 

Fritsch and Mannl reported on tech- 
nical novelties, the former discussing a 
serial roentgenographing outfit, a measur- 
ing table and an awe To a layout, and 
the latter discussing improvements in his 


fan diaphragm and centering device, 
models of which were demonstrated at 


the meeting last year. 
Luboshez reported on his long extended 


studies in roentgen photography. By the 
summation of a number of negatives, a 
graduated may be produced. 


He has applied this to general practice 
by introducing a transparent film coated 
on both sides with emulsion so that a 
sufficient degree of contrast is produced 
in the two resulting superposed pictures. 
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There is no occasion for special concern 
over the production of sufficient contrast 
because it is assured by the procedure 
followed. Consequently there is no need 
for regulation of the ray hardness or the 
current strength. The double emulsion 
film together with two intensifying screens 
with ordinary technique suffice for the 
penetration of an object; and therefore. 
a mere mechanical process suffices for the 
production of the picture. 

Franke gave a discussion of certain 
fundamentals of the roentgenogram from 
the standpoint of roentgen optics and the 
constitution of the photographic roent- 
gen picture. 

The second session was opened by Hau- 
dek with a discussion of recent progress 
in the clinical! roentgenological diagnosis 
of pulmonary tuberculosis. His observa- 
tions were based on the clinical material 
of Sorgo and Neumann of Vienna, and 
included such aspects as the indications 
for the roentgen examination of the 
lung, the method of examination and the 


difficulties in the interpretation of the 
roentgenologic findings. These led to the 
conclusion that a single examination is 


insufficient for diagnosing the condition 
and that serial examinations are necessary. 
The results obtained from the serial 
examinations are as follows: (1) The hazily 
bounded shadows of spots and foci of 
the type of broncho- or lobular-pneumonic 
areas indicate the existence of a still 
florid tuberculous process because the 
fan boundaries are mainly due to peri- 
focal inflammation or congestive pneu- 
monia. However, there is no _ justifica- 
tion for making an unfavorable prognosis 
on this finding from merely a single roent- 
genogram. Only serial observations permit 
conclusions as to the tendency of the 
process toward caseation and breakdown 
or toward healing. It is of course under- 
stood that an estimation as to the floridity 
of a tuberculous process is determined by 


the total clinical findings. The absence of 


faint foci and streaks does not by any 
means exclude the presence of a recent 
process. (2) The differentiation between 
the secondary and _ tertiary 
many cases supported 
examination; still this 


tuberculosis is in 
by the 


roentgen 


stages of 
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matter must not infrequently be left 
undecided. (3) The healing tendency in 
all stages of tuberculosis is a pronounced 
one, even in adults. (4) Early tuberculosis 
does not always establish itself in the 
lung apex, but is not infrequently found 
in the lower portions of the lung. (5) The 
ability to detect early stages of the disease 
and the flaring up of old foci by roent- 
genologic means permits decision as to 
the 


proper time for of 
cases. The timely institution of curat 
therapy in early cases may insure 


favorable progress, which can be suitab! 
followed by means of serial roentgenograms 

This contribution aroused considerable 
discussion, the comments of Ghon on the 
pathological-anatomic aspects 
particular_ interest. 


being of 


THORACIC ORGANS 


Herman reported on the roentgen ~ r- 
vations in a case of pulmonary gangren 
which was cured with salvarsan. 

Herrnheiser presented a 
sketching the roentgen 
monary tuberculosis. 

Jaksch-Wartenhorst 
roentgenograms of a 
the heart apex. These showed a shadow 
lying intrapericardially, pulsating with 
the heart and loaded with calcified masses. 
The necropsy disclosed a walnut-sized 
aneurysm of the heart apex with 
fied thrombi. 

Stemer demonstrated a solitary lympho- 
granuloma, a tumor of the posterior 
mediastinum apparently sarcoma of the 
dura, and an aneurysm of the descending 
aorta, all offering difficulties in diagnosis. 
The last case is of interest because an 
erosion of the vertebrae was visible in 
the oblique view; and in addition, the 
symptom-complex of angina pectoris 
caused by a periaortitis was practically 
cured by deep irradiation. 


suggest ion for 
picture in 


demonstrated 
case of aneurysm ol 


calcli- 


Giitig demonstrated an aneurysm of 
the aorta with several jointed cervical 
ribs. This case was referred to him with 
the diagnosis of mediastinal tumor with 
supraclavicular glands. 

Porges demonstrated a tumor of the 


upper chest aperture, a large sugar-loaf 
shadow lying on the left diaphragm which 
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was an accidental finding and did not 
produce any symptoms, and an apple- 


sized syphilitic mediastinal tumor which 


was cured by antisyphilitic and roent- 
gen treatment. 
ABDOMINAL ORGANS 


Haudek demonstrated several cases of 
cholelithiasis and cholecy stitis, some with 
visible gall-bladder and some with indirect 
symptoms in the stomach and duodenum. 
The American technique of examination 
by means of many roentgenograms appears 
too costly and too uncertain to be recom- 
mended for general application. C: 
with direct positive findings are 
accidental. 

Altschul likewise pointed out that the 
roentgen diagnosis of gall-bladder disea 
is in the main based on the 
symptoms (duodenal motility, 
point, and changes due to adhesions). 
Now and then, in the absence of adhesions, 
one may see an uneven limitation of the 
small curvature in the pars pylorica which 
is apparently due to a localization of 
enlarged glands and which may 
mislead one to suspect early scirrhus. 

Schiitze maintains that roentgenoscopy 
is necessary prior to 


ises 


still 


indirect 
pressure 


easily 


re entgenography 


American gallstones are on the average 
better demonstrable than the German 


because they contain more calctum. Diag- 
nosis by means of the direct method is 
successful in 50 to 60 per cent of the cases. 

Herman expressed the opinion that the 
better results reported by Americans were 
due to better photographic material. F. 
Pick discussed pneumoperitoneum and 
Giitig presented illustrations of gall and 
kidney stones. 

Frankl showed pictures of hour- 
glass stomach which had to be operated 
upon several times. 

Miiller illustrated — folds of the 
stomach by means of a gum-barium mix- 
ture and showed by ty progress cicatricial 
or ulcerous alterations. 

Pokorny stimulates gastric peristalsis 
by means of cold applications or spraying 
the pit of the stomach with ethyl chloride. 
This is of particular importance in 
cinoma because can 


car- 


one see distinctly 
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where the peristaltic wave breaks at the 
site of wall infiltration. 

Porges showed duodenal roentgeno- 
grams taken with his apparatus described 
at the last meeting, as well as pictures of 
gastric and colonic deformities caused by 
adhesions, a large scrotal hernia and a 
diverticulum stone in the bladder. 


BONES 


Dworak discussed the roentgenography 
of the canalis opticus and 
several illustrations. 

Gurmiak discussed cranial hyperostoses 
from the clinical and 
view points. 

Jaroschy demonstrated 
malformations. One was a 


showed 


roentgenologic 


unusual 
total defect of 


two 


the fibula with twisting of the deformed 
foot toward the back. The other was a 
cleft forearm with a partially defective 


club-hand, the radius terminating above 
the distal articulation of the upper arm, 
and the ulna attached to a deformed hand 
having three metacarpals. 

Maier showed two congenital malforma- 
tions of the ulna, a unilateral one showing 
evidences of resorption and a_ bilateral 
one with malformation of the ulnar carpals. 

Porges demonstrated calcification in 
the skull in epilepsy and the skull roent- 
genogram of a myeloma. 

Reiser demonstrated a fungus involve- 
ment in the sterno-clavicular joint, growth 
stimulation and retardation of the meta- 
carpals in carious disease of the wrist; 
the first development of Kéhler’s disease 
in the head of the third metatarsal; 

total spina bifida of the os sacrum; sporo- 
trichosis of the skull, lower jaw and spine. 
GENERAI 


Giitig discussed roentgen diagnosis and 
cure of disease. Much annoyance has 
resulted from the direct report of findings 
to the patient. A caution is uttered 
against overestimation of the roentgen 
findings by both the roentgenologist and 
the practicmg physician. Consideration 
should be given to the fact that 
extraordinary reliance is placed on roent- 
gen diagnosis by many sections of the 
population. 
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He also discussed the theme of roentgen 
examination and accident prevention. 
From the nature of the injury as evidenced 
by the roentgen pictures, precautionary 
rules can be formulated for preventing 
the recurrence of similar accidents. 


THERAPY 


Altschul discussed his experience with 
the roentgen therapy of tuberculosis. 
Small doses and mild filtration (1 mm. Al) 
are recommended, consequently the large 
deep therapy apparatus is not required. 
The best results in tuberculous lymph 
glands (especially of the neck) and in 
bone and joint tuberculosis were obtained 
with a combination of roentgen irradia- 
tion and orthopedic measures. Of the 
other forms of so-called surgical tubercu- 
losis, peritoneal tuberculosis yielded the 
best results. Tuberculosis of the tongue 
does not respond to roentgen treatment. 
Primary bronchial gland tuberculosis is 
favorably influenced by roentgen rays, 
the pressure symptoms in the locality 
disappearing after the first irradiation. 
In pulmonary tuberculosis recovery proc- 
esses corresponding to natural healing 
may be initiated in suitable cases where 
roentgen therapy is properly indicated. 
Hopes for obtaining in pulmonary tuber- 
culosis the successful results accomplished 
in surgical tuberculosis should be strongly 
discouraged for the present. 

Schoenhof discussed skin tuberculosis, 
Schiitze and Pick, laryngeal tuberculosis. 
With respect to genital tuberculosis, Hau- 
dek, Stemmer and G. A. Wagner recom- 
mend small doses while Braun demands 
castration in order to inactivate the 
organ. Kuh, Maier and Ruzicka expressed 
themselves against orthopedic measures 
in the treatment of bone tuberculosis, 
while Jaroschy emphasized the necessity 
for this in ambulatory cases which com- 
prise the majority of such patients. Guth 
and Jaksch support the conservative atti- 
tude of Altschul on pulmonary tubercu- 
losis. Giitig and Herman discussed the 
biological aspect of the problem under 
consideration. 

Braun discussed auxiliary methods in 
the irradiation of cancer of the breast and 


of the uterus. In breast carcinoma not 
operated upon tangential irradiation with 
the aid of a surrounding cast is useful 
In postoperative irradiation use is mad 
of weaker filtration, t.e., less hard radi- 
ation. For the irradiation of uterine car 
cinoma, the old lead glass speculum is 
reintroduced and the dose is _ filtered 
through 1 mm. Al. Arsenic is given in 
addition. 

Braun discussed tn his second contribu- 
tion the differential diagnostic significance 
of gynecologic roentgenotherapy. Those 
failing to receive benefit from roentgen 
treatment of myomas complain that thx 
diagnosis and the indications for treat- 
ment were erroneous, and they have been 
confirmed in numerous cases. In_ the 
discussion, Haudek maintained that the 
failures are to be laid to false indications 
and not to the roentgen treatment. Wag 
ner pointed out that submucous myomas 
are in any event to be excluded. By irra- 
diation of the hypophysis in one cas 
there occurred discharge of the myoma 
but in all others, irradiation of the hypo- 
physis was unsuccessful. 

Kremer reported a case of parotid fistula 
(tumor recurrence) in which the secretion 
was completely arrested. In uncompli- 
cated cases of parotid fistula very much 
smaller doses suffice, since only a tempo- 
rary arrest of secretion is desired. 

Clara Schoenhof reported on stimulativé 
ovarial irradiations in 25 cases of oligs 
hypomenorrhea or amenorrhea with "il 
able results in 20. Thirteen of the latter 
were married, and among them three 
became gravid. For practical purposes 
the term stimulative irradiation should 
be retained without fear of influencing 
research upon the ultimate explanation 
of the nature of the action. 

C. Schoenhof also reported on the 
roentgenotherapy of adnexal inflamma- 
tions. Treatment was given 30 cases of 
adnexal tumors, 7 of which were cured 
and 12 improved. In 28 cases having 
involvement of the pelvic connective tis- 
sues, II were cured and 13 improved. 
Small doses were applied without castra- 
tion. The effect of the roentgen rays upon 
inflammations is explained on various 
sides as a protein reaction; according 


to the author’s experience, the effects of 
roentgen ray treatment appear to last 
longer and to be of a different nature. 
In the discussion, Giitig and Fritsch 
called attention to the work of Fried and 
Heydenhein. Bardachzi called attention 
to the possibility of injuring the embryo 
with larger doses; while Wagner considered 
this danger important only tn temporary 
castration, when abandonment of the 
advantages of eliminating menstruation 
is ready. 

S. Schoenhot discussed the light and 
radiation therapy of eczema. Ultraviolet 
irradiation is not so suitable, and roent- 
gen treatment is preferable. In the acute 
stage, there should be no treatment by 
radiation. If radiation treatment Is com- 
bined with medicinal 
precaution Is necessary. 

In conclusion, S. Schoenhof discussed 
roentgen injuries of the skin. He reported 
on cases showing severe injury following 
treatment with relatively 
In the first case, extensive ulcerations 
appeared seven months after irradiation 
of the hands (twice with !4 erythema dose 
through 1 mm. Al and once with !5 ery- 
thema dose through 2 mm. Al). In 
the second case, the dose was twice with 
1 H. through 0.5 mm. Al and once with 
2 H. through 3 mm. Al for the treatment 
of psoriasis. The repetition of small doses 
proved cumulative and resulted in severe 
alterations. 

In the discussion, Haudek pointed out 
the great role played by the summation 
of toxic effects. In a woman whose abdo- 
men had been irradiated, there occurred 
after five vears a_ telangiectasis which 
developed on the site after the use of 
frequent hot applications for a stomach 
complaint. Weil asked about the differ- 
ences between direct injuries and delayed 
injuries. Jacksch and Herman reported 
their experience in the treatment of roent- 
gen ulcers. Giitig called attention to the 
hypersensitiveness of the skin in certain 
diseases, as for instance in hyperneph- 
roma. Altschul reported the same experi- 
ence not only in endocrine disturbances 
like Basedow’s disease but also in epilep- 
tics. 


measures, great 


small rat Ses. 


W. ALTSCHUL. 
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BRITISH INSTITUTE OF 
RADIOLOGY 


EXCERPT FROM Brit. M. J., Lonp., Nov. 8 
1924, No. 3332, 844-845 

A fitting memorial to the early British 
workers in the field of roentgenology 

James Mackenzie Davidson, Cecil Lys- 
ter, Ironside Bruce, Archibald Reid, and 
others—is now approaching completion 
in London in the shape of the British 
Institute of Radiology. This institution 
when fully equipped will commemorate 
the work of these men and hold out to 
their successors facilities for adding still 
further to the progress of this science. 
One of the interesting aims of the organ- 
izers Is to build up a collection of negatives 
and lantern slides covering the whole of 
the diagnostic field. 

The objects of this Institute are stated 
to be as follows: (a) to promote the 
advancement of radiology and _ physio- 
therapy on scientific lines under the direct 
control of the medical profession, protect- 
ing in every way possible the interests 
of those engaged in these subjects; (b) 
to secure legislative improvements in this 
connection; (c) to provide for the delivery 
of lectures, the holding of classes and 
examinations, the establishment of scholar- 
ships and the granting of prizes, diplomas, 
and certificates; (d) to arrange for the 
publication of papers, communications, 
or treatises; (e) to promote and provide 
for research in experimental work, and to 
establish grants and rewards in connection 
therewith; (f) to establish and maintain 
a library and museum, and to organize 
exhibitions of apparatus; (g) to establish 
charitable and benevolent funds for the 
benefit of persons engaged in radiology 
and physiotherapy. 

It is proposed to hold the International 
Congress of Radiology at the house of the 
Institute in the summer of 1925. 


THE PRACTICE OF ROENT- 
GENOLOGY BY LAYMEN 


EXTRACTS FROM LETTERS RECEIVED IN REPLY 
TO OUR “‘PROPAGANDA FOR REFORM” 


To the Editor: 
Reading in the January number of the 
American Journal of Roentgenology, I 


> 


L 
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noticed that in your editorial you ask for 


information regarding the use and the 
practice of the x-ray by others than 


regular members of the medical profession. 

I wish to report to you the following: 
A man, who has his office in is practic- 
ing roentgenology and also attaches the 
title of “Doctor” to his name, is not a 
graduate of any medical school nor has he 
a license from the state medical board. 

Recently a patient came under my 
observation, who was examined by this 
man. After making the examination he 
told the patient that he has ulcers and 
cancers and assured him that he will cure 
him of all his troubles by means of the 
x-ray. For this service he told the patient 
he must pay $400.00 in advance. 

I was given the opportunity to examine 
the same patient and found no evidence of 
ulcers or cancers. | immediately reported 
this case to the secretary of the medical 
board of the state and have not as yet 
received a reply and as far as I know he is 
still examining patients by means of 
the x-ray and treating them with same. 

Very truly yours, 


To the Editor: 

Your editorials in the last two issues 
concerning technictans are very good and 
hit the point as far as my state is concerned. 

In , the Hospital! x-ray depart- 
ment is run by a Mr. He makes all 
the x-ray diagnoses and gives treatment. 
He also has an office down town and 1 
supported by many of the physicians. A few 
years ago he was made an honorary mem- 
ber of the state medical society. 

At the American College of Surgeon’s 
meeting last autumn, I as president of the 
state radiological society, put this question 
to the chairman. He promised to refer the 
matter to the authorities in Chicago, but 
evidently has not done so. I asked the 
superintendent of the hospital and several 
of the staff and they say they do not 
contemplate any change, and still this 
hospital is the largest Class A hospital i 
the state. Yours fraternally, 


To the Editor: 

I have read with ajgreat deal of pleasure 
and interest the editorials in recent Issues 
of the Journal in regard to lay “radio- 
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graphers,” lay “‘x-ray 
others of similar ilk. 

! am sure that the committee charged 
with the investigatior of this matter has 
given much thought to it, and that plans of 
attacking it have been carefully made. 
This is a matter in which I am intensely 
interested and one to which I have given 
considerable thought. 1 am therefore offe r- 
ing a suggestion for what it is worth, 7.e., 
that the committee attempt to secure 
the cooperation of the American Colleg: 
ot Surgeons, the American Medical Asso- 
ciation and the Association of American 
Medical Schools. If the American Colleg: 
of Surgeons refuses to classify any poupara 1 
as “A” where the department of roent 
genology is not under the actual supervision 
of and where the diagnoses are 
by a competent medical roentgenologist, 
the American Medical Association refuses 
to dg such a hospital and the Asso- 
ciation of American Medical Schools wil 
not recognize interne service in_ such 
hospitals as satisfactory for the awarding 
of the degree of m.p., I believe a great 
stride in the direction of getting rid of this 


and 


specialists” 


not made 


type of “practitioner” will be made. To 
carry it further, the American College of 
Surgeons might refuse to accept case 


reports from applicants unless the x-ray 
diagnoses in those reports where the same 
were part of the case records were rendered 
by a medical roentgenologist. 

[ could furnish you with much more 
ridiculous reports than that related in the 
last issue of the Journal, and 
them were made by m.p’s. In one of the 
largest “clinics” in this city, patients are 
given “‘x-ray examinations” and x-ray 
“treatment.” There is no one connected 
with this organization who has any special 
training in x-ray diagnosis and I have 
reason to believe that not one of the medi- 
cal men could make a satisfactory examina- 
tion of an extremity. The “deep therapy” 
treatments are prescribed and adminis- 
tered by a graduate nurse, a 10-inch 
machine of ancient vintage. 

There are four hospitals in this city. At 
three of them the x-ray work is under the 
supervision of medical men. At the fourth, 
incidentally the largest, the work is done 
by a non-medical “roentgenologist.” 

Yours very truly, 


some ol 


using 
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In this department will be published from time to time, as 


DEPARTMENT OF TECHNIQUE 


Department Editor: Davin R. Bowen, M.D., 


Pennsylvania Hospital, Philadelphia, Pa. 


material is available, suggestions for improvement in technique. 


THE STANDARDIZATION OF A ROENTGEN-RAY TUBE 
FOR THE PRECISE ROENTGENOGRAPHY OF THE 
OPTIC CANAL* 


BY HARRY A. 


From the Hert nk 


GOALWIN, 


M.E., M.D. 


napp Memorial Eye Hospit 


YORK CITY 


N a paper which the author read before 
the Roentgen Society of Vienna on 
April 7, 1924,' he pointed out that in order 


actual 
(focal s ) 
| 
| 
focus 
} 1 


to obtain roentgenograms of the optic 
canal of suflicient precision to warrant 
their being used to calculate the actual 
diameters of the optic canals in the skull, 
the following conditions must be satisfied: 


The 


1. The central ray must be perpendicu- 
lar to the plate. 

2. The central ray must coincide with 
the axis of the optic canal. 

In order to satisfy these conditions in 
every case it Is necessary to know before- 
hand the direction of the axes of the optic 
canals in the patient in question. This 
direction vartes in normal skulls? with 
the age of the patient (of a given race), 
and in deformed skulls it also varies with 
the skull deformity. 

Having obtained a roentgenogram of 
the optic canal that satisfies the conditions 
described, our problem is to calculate the 
actual dimensions of the cross section of 
this canal in the skull. 

For this purpose the author derived his 
formula, which gives the relation between 


Median e 
B A A. B 
4 
a A 
‘B B 
Left optic canal Right optic canal. 


the actual and roentgenographic dimen- 
sions of the cross section of the optic canal 
as follows: 


a 
L 
| 
| 
Xt 
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(Fig. 1) where x is any actual diameter of 
the canal, d the corresponding diameter on 
the roentgen plate; a the distance of the 
focus of the roentgen tube from the plate; 


The Standardization of 


a Roentgen-Ray Tube 


for calculating the actual dimensions of th« 
optic canal. The nominal diameter of the 
focus surface as given by the manufacture 
cannot be used because it is not precise, 


Fic. 3. 


b the distance of the narrowest part of the 
optic canal from the plate (as it is difficult 
to obtain this measurement on the living 
we use averages obtained from our 
measurements for the age of the patient 


Fic. 4. 


nor Is it constant, as it usually becomes 
larger with the use of the tube. 

The original method which we used to 
standardize our tube for optic canal work 


consisted of obtaining roentgenograms of 


Fic. 5. 


in question); f is the diameter of the focus 
surface of the roentgen tube used. 

As may be seen from this formula it is 
necessary to know the diameter of the 
focus surface of the roentgen tube if we are 
to use the roentgenogram obtained by it 


number of optic canals from skulls pre- 
viously measured, substituting the actual 
and roentgenographic dimensions in the 
above given formula and calculating from 
that the value of f. The advantage of this 
method is that it approximates the actual 


|| 
Ose 
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working conditions as nearly as possible. 
As this method requires considerable time 
and involves access to at least a small col- 
lection of skulls, it is not very practicable 
for usual office and hospital practice, where 
the procedure should be repeated at 
frequent and regular intervals. 
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each case the two principal diameters 
(Fig. 2) of the cross section were measured 
in the skull and on the plate. These are: 
the ‘“‘A” diameter, which is directed 


downward and outward at an angle of 45 
degrees, and the “B” diameter, directed 
at right angles to 


| 


| IG. 7. 


To overcome these difficulties we have 
devised a simpler method which ts suffi- 
ciently precise for practical purposes: 

An opening is cut in a small sheet of 
lead, the sheet is placed on top of a small 
block of wood or cork. The block ts placed 
over a small roentgen plate with the lead 
uppermost and the tube carefully centered 
over the opening in the lead, the central 
ray being kept perpendicular to the plate. 
The distance of the tube center from the 
plate and the distance of the lead sheet 
from the plate are now measured and an 
exposure is made. The dimensions of the 
opening made in the lead together with 
its actual size and the other measurements 
described, furnish the data for calculating 
the dimensions of the focus surface of the 
tube at the time of the test. 

One examr e of the original method of 
standardizing’ the roentgen-ray tube, and 
three examples of the simplified method 
follow: 


ORIGINAL METHOD 


Six precise roentgenograms of optic 


canals obtained from skulls were used. In 


Fic. 


No. 1. Optic canal of a three-year old 
child (Fig. 3). The A diameter is 5.5 mm. 


on the plate and 4.6 mm. in the skull. The 
B diameter is 6.0 mm. on the plate and 
4.5 mm. in the skull. The focus-plate 
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distance is 52.75 cm. and the canal-plate 
distance Is 5.4 cm. 

No. 2. Optic canal of a normal adult 
(Fig. 4). The A diameter is 5.8 mm. on 
the plate and 4.5 mm. in the skull. The B 
diameter is of the same size. The focus 
plate distance is 52.75 cm. and the canal- 
plate distance Is 6.25 cm. 

No. 3. Optic canal of a normal adult 
(Fig. 5). The A diameter is 5.7 mm. on 
the plate and 4.75 mm. in the skull. The B 
diameter is 5.4 mm. on the plate and 4.25 
mm. in the skull. The focus-plate distance 


Fic. 10. 


5. cm. and the canal-plate distance 
IS 5.5 cm. 

No. 4. Optic canal of an adult scaph- 
ocephalic (Fig. 6). The A diameter is 
3-3 mm. on the plate and 2.3 mm. in the 
skull. The B diameter is 5.5 mm. on the 
plate and 4.3 mm. in the skull. The focus- 
plate distance is 452.75 cm. and the 
canal-plate distance ts 4.6 cm. 

No. 5. Optic canal of an adult oxy- 
cephalic (Fig. 7). The A diameter is 6.2 
mm. on the plate and 5.0 mm. in the 
skull. The B diameter is 5.1 mm. on the 
plate and 4.2 mm. in the skull. The focus- 
plate distance is 52.75 cm. and the 
canal-plate distance Is 5.1 cm. 

No. 6. Optic canal of an adult oxyceph- 
alic (Fig. 8). The A diameter is 4.8 mm. 
on the plate and 3.5 mm. in the skull. 


. 
The B diameter is 5.5; mm. on the plate 


IS 52. 
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skull. The 


cm. and the canal- 


focus- 


and 4.3 mm. in the 
plate distance is 52.75 
plate distance Is 5.5 cm. 

By substituting these values in the 
formula given above we obtain as the 
average value of “f” from the six calcula- 
tions 3.0 mm., which ts the diameter of the 
focal spot of the tube tested. 


SIMPLIFIED METHOD 


Example No. 1. Determination of the 


size of the focal spot of a Coolidge, 30 ma 


Fic. 11. 


radiator tube (Fig. 9). Size of test 
object: opening 5.0 mm. square in a sheet 
of lead. Thickness of block 6.7 cm. Focus- 
plate distance 26.4 inches. Size of test 
roentgenogram 5.8 mm. square. 

Substituting these values in the formula 
we obtain for the diameter of the foca 
spot 2.2 mm. 

Example No. 2. The determination of 
the size of the focal spot of a 7-inch uni- 
versal Coolidge tube (Fig. 10). Size of test 
object 5.5 mm. square opening in a sheet of 
lead. Thickness of block 6.4 cm. Focus- 
plate distance 25 inches. Size of test 


roentgenogram 7.0 mm. square. 
Substituting these values in the formula 
we obtain for the diameter of the focal spot 
7.9 mm. 
Example No. 3. The determination of 
the size of the focal spot of an old gas tube 


A Protection Device for 


(Fig. 11). Size of test object 4.0 mm. 
diameter opening in a small copper plate. 
Thickness of block 6.4 cm. Focus-plate 
distance 23 inches. Size of test roentgeno- 
gram 5.4mm. diameter. 

Substituting these values in the formula 
we obtain for the diameter of the focal 
spot 6.7 mm. As may be seen this tube is 
not much superior to the 7-inch universal 
Coolidge tube of Example No. 1 


A PROTECTION DEVICE 


BY GEORGE E. 


PHILADELPHIA, 


YO apology need be made for the 
4 presentation of any device that will 
In any way contribute toward the safety 
of the patient or the operator. We are 
dealing with electrical currents of such high 
power that a single stray spark may pro- 
duce the death of the patient, and if this 
could happen to the patient it could as well 
happen to the operator. Stray radiation Is 
not quite so serious but may do much harm 
and must be avoided. With any open 
ON erhead tube holder, both these dangers 
are constantly present. Protection must be 
provided. The device to be described is a 
contribution toward this end and ts appli- 
cable to any overhead equipment. 

Briefly stated it consists of a sheet of 
opaque rubber 18 inches wide (this width 
may be increased) attached to a heavy 
curtain roller at each end of the treatment 
table. I have had one of these in use in my 
oflice for two years. It has been favorably 
commented upon by the physicists and 
prominent clinical radiologists who have 
visited me. 

In my private laboratory these rollers are 
attached to two beams which support the 
tube holder. After the patient is in place 


and the tube is in position, these two cur- 
tains are drawn over the patient and 
fastened together beneath the tube holder. 

(1) It protects the patient from any stray 
rays. It does not protect the patient from 
the secondary radiation which comes from 
the air. 
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It prevents the patient from coming 
in contact with the terminals of the tube, 
or the high tension wires, unless he gets 
off the table or makes an extreme effort 
to reach them. It is not absolute protection, 
but if one adds all human precautions, 


Fic. 1. Shows the sheets of protecting opaque rubber 
attached to a roller at each end (3}4”' in diameter). 
We have made the posts higher at the ‘‘head”’ end of 
the table. If the curtains prevent the operator from 
seeing the patient and the tube, reflecting mirrors 
may be used. 


this device probably makes the work safe. 
The overhead tube holder permits the 
easiest adjustment and enables one to 
direct more accurately each beam of rays. 
Therefore the addition of this safety device 
will be a great advantage. 
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(3) The arrangement permits thorough 
ventilation of the patient’s body and elimi- 
nates the weight which is oppressive when 
the opaque rubber is laid directly upon the 
body. When a rubber covered frame sur- 
rounds the patient it gives a smother- 
ing sensation and is objected to by the 
patient. 

(4) It is always out of the way when not 
in use, because it rolls up like a window 
shade. Where space is limited this is a 
great advantage. 

Recently, we have installed a similar 
arrangement at the Medico-Chirurgical 
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Hospital. Here we have attached two posts 
at each end of the table to hold the rollers. 
The rubber is 14,” thick fabric, weighing 
17 pounds to each roller. The borders must 
be bound with tape, and a tape attached to 
the middle gives it strength. To end of the 
rubber contains eyelets to hook over large 
headed screws on the inside of the frame of 
the tube holder arm (Fig. 1). 


Epitor’s Nore: Attention is called to 
the protection afforded by the tube holder: 
described by Groover, Christie and Merritt 
in this Journal, 1923, x, 564, and 1924, xi, 
QO4. 
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State Institute for the Study of Malignant Disease 


BUFFALO, 


YECAUSE of the unsatisfactory pic- 
tures obtained by the usual method 

of making roentgenograms of the lateral 
the hand, 


aspect of we endeavored to 


evolve a method by which this examina- 
tion could be tmproved. The following 
technique has given very satisfactory films. 


NEW YORK 


Figure 1 shows the new position. Notice 
that the fingers of the hand spread out 
like a fan. Some of the fingers, you will 
notice, are not true lateral. The patient's 
fingers are worked around into a position 
that will furnish exposure in the desired 
angle. Figure 2 is the print of a film in 
the position described above. Not all of 
the fingers are shown in exact lateral 
position but each bone is seen distinctly, 
and with the exception of a small part of 
the fourth and fifth metacarpals, without 


overlapping. One can readily see the 
advantage over the old method. 
Both exposures in Figure 2 were made 


on an 8 &X 10 film with jo kv., 20 ma., 
34 second exposure at 36-inch distance, 
with Eastman double intensifying screens, 
developed for 4 minutes at 65° F. 

While it is possible that this method 
has been used by others, we have been 
unable to find a description of this or 
similar procedures. We _ therefore pre- 
sent this technique in the hope that it 
will prove valuable to others. 


-t 
Fic. 1. 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a sufficient return for 
the courtesy of the sender. Selections will be made for review in the interests of our readers and as space permits. 


DISLOCATIONS AND JOINT-FRACTURES. By 
Frederic J. Cotton, A.M., M.D.,  F.A.C.S., 
Visiting Surgeon to the Boston City Hospital, 
Consulting Surgeon to the N. E. Hospital 
for Women and Children, and to the Beth 
Israel Hospital and to the Peterborough 
Hospital; Consultant in Surgery to the 
Veterans Bureau; Associate in 


Surgery, 
Harvard Medical School. Second edition. 
Cloth. Pp. 745, with 1393 illustrations. 


Philadelphia and London: W. B. Saunders 

Company, 1924. 

The author discusses this important and 
oftentimes perplexing class of injuries in an 
original manner. He states in the preface that 
the book is a personal document and in the main 


reflects his own experience. This method of 


writing a book is unusual in medical literature. 
It is one that is open to considerable criticism, 
but there is also much to commend it. The 
reader of Cotton’s book is never in doubt as 
to what the author thinks. His personal views, 
based on his own experience, are never sub- 
merged in deference to prevailing opinion as is 
so often the case in books on medical subjects. 
Medical literature would be richer if more 
books were constructed after a similar plan. 


So many medical works are merely rehashes of 


the literature that it is distinctly refreshing to 
read a personal document such as Cotton has 
given us. The book evidences the wide experi- 
ence of the author, which ts, of course, a 
prerequisite to the pursuit of such a plan. 

The physical signs and symptoms of the 
various injuries about joints is discussed in 
detail. The importance of careful physical 


examinations is stressed. One gathers th: 
impression that he reluctantly admits the valuc 
of roentgen rays as a helpful means of diagnosis, 
but finally concedes that “in the usual run of 
fractures we will be wise to use the x-ray in 
practically all cases, at least for record, repeat- 
ing it, if we may, but certainly using it at such 
period as will enable us to establish or confirm 
the diagnosis and to check our treatment.” 

Directions to treatment are full and 
minute. They are practical and reflect sound 
common sense. The author’s methods are con- 
servative and singularly free from fads. Som« 
might consider his method of dealing wit! 
fractures of the neck of the femur by impacting 
the fragments an exception to this rule. 

The book is very well illustrated. It could 
have been materially shortened and made mors 
readable by the elimination of much redundant 
phraseology. In the main the work will prov« 
a very helpful and safe guide to all who dea! 
with Injuries at or near joints. 

Thos. A. Groover. 


BOOKS RECEIVED 


Dit RONTGENBEHANDLUNG DER GUTARTIGEN GENI- 
TALERKRANKUNGEN DER Frau. (Radiologische Prak- 
tika. Band 2.) Von Professor Dr. Wilhelm Lahm 
Reg.-Medizinalrat vorstand der Laboratoriums 
Leiter des Réntgen-Institutes der Staatlichen Frauen- 
klinik Dresden. Paper. Pp. 59, with 6 figures in thi 
text. Frankfurt: Keim and Nemnich, 1924. 


as 


DER PHOTOGRAPHISCHE PRozESS PHOTOGRAPHIE UND 
RONTGENOGRAPHIE. (Radiologische Praktika. Band 3. 
Von Dr. Raphael Ed. Liesegang, Universitats-Institut: 
fiir physikalische Grundlagen der Medizin zu Frank- 
furt a. M. Paper. Pp. 55. Frankfurt: Keim and Nem- 
nich, 1924. 
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INTERNATIONAL ABSTRACTS OF ROENTGEN 


AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
Assott, Dona.Lp P. The early diagnosis of true 


hernia of the diaphragm. J. Am. M. Ass., 
Dec. 13, 1924, Ixxxil, 1898-1899. 


Small hernias of the diaphragm, especially 
esophageal are much more common than is 
usually supposed and a study of the sympto- 
matology should suggest their presence. The 
routine roentgenoscopic examination of patients 
will reveal such hernias when they might other- 
wise be missed. 

The ordinary method of examination with 
the patient drinking the opaque solution while 
standing will not disclose the hernia. The 
patient after drinking the solution should be 
examined while lying prone or supine, and 
such hernias will become evident. The patient 
should be instructed to take deep breath, 
hold it and strain in order to favor the entrance 
of part of the stomach into the hernial sac of 
the diaphragm. This procedure also brings 
the liver shadow down so that the region of the 
esophageal opening is more clearly viewed. The 
final step of pressing on the abdomen or of 
having the patient strain to Increase intra- 
abdominal pressure further may favor the 
detection of a small hernia. While the patient 
is lying on his back he is turned to his right to 
bring the opaque solution in intimate contact 
with the region of the esophageal opening in 
the diaphragm. This turning motion is 
tinued until the patient rests on the right side 
and partly, and finally wholly on the abdomen, 
the deep breathing and straining being con- 
tinued at short intervals. 

The hernia when present is seen 
above the diaphragm as a rounded body of the 
size of a hen’s egg up to that of a small orange 
The shadow may be bisected by the esophageal 
shadow; while the patient is being turned it 
will be observed to lie on one side of the eso- 
phagus. A description is given of two illustrative 
cases. 


con- 


shadow 


ALLISON, Rosert G. Bone findings in chloroma. 
Radiology, November, 1924, il, 388-3 


A case is reported in a girl aged three, com- 
plaining of painful joints, headache and swell- 
ing of the 
rounded 
cranium. 

The roentgen plates of the nasal accessory 
sinuses were unsatisfactory. Stereoscopic plates 


[here were also 
swelling 


eyes. multiple 


areas of over the entire 


of the skull showed a slight separation of the 
coronal suture. Plates of the wrists, ankles and 
knees showed no abnormality of the joints 
nor the epiphyses. No involvement of the cor- 
tex nor of the medulla of any of the bones could 
be detected. There was a fairly marked and 
extensive proliferative periostitis involving 
the shafts of the long bones. Most of the new 
bone was laid down parallel to the shaft. Near 
the epiphyseal ends, however, there was con- 
siderable new bone laid down at right angles 
to the shaft. The lesions presented roentgen 
characteristics of both hereditary syphilis and 
periosteal sarcoma; the latter course 
ruled out by the wide distribution of the 
lesion, and syphilis seemed unlikely because 
some of the new bone was laid down at right 
angles to the shaft. The diagnosis of chloroma 
was based upon the clinical and laboratory 
findings. The was not followed further. 


was ol 


case 


BLaAck, RoBert A., AND TRAISMAN, ALFRED S. 

Multiple bone abscesses. (Brodie abscesses— 
chronic osteomyelitis.) Arch. Pediat., October, 
1924, 659-072 


A detailed report is given of a case occurring 


in a boy aged nine. Roentgenograms of the 
right ankle and foot taken anteriorly, pos- 
teriorly and laterally disclosed an area of 
rarefaction involving the posterior end of 


the os calcis and the posterior surface of the 
epiphyseal lines. The rarefaction was about one- 
half inch in diameter. There another 
destroyed area approximately one inch by 
one-half inch extending into the epiphyseal 
line in the external malleolus of the tibia. 
Several similar areas of rarefaction were found 
in the left knee and leg, the condition appearing 
rather suggestive of a possible chronic osteo- 
myelitis. A second roentgen examination five 
months later showed translucent two 
in the lower end of the left femur, one in the 
upper end of the left tibia, two in the lower 
right tibia, one in the ag os calcis with very 
little increased density of bone around the 
abscessed areas. There was a small sequestrum 
in the abscess of the upper left tibia. 

An attempt to treat this condition with 
roentgen rays appeared to make the condition 
worse and it was therefore not repeated. 
Opening of the abscesses and liberation of the 
pus finally ended in good recovery. Culture 
of the pus showed the presence of staphylococci. 


was 
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Dous, H. P., AND PeEaBopy, C. W. Osseous 
dystrophies. Radiology, November, 1924, 
ill, 365-374. 

Three cases are described. In the first the 
skeletal dystrophy was extremely diffuse and 
of distinctly neoplastic or hyperplastic type. 
It was discovered incidental to a routine physi- 
cal examination. Roentgenograms showed exos- 
toses of practically every bone. The deformities 
did not seem to cause any subjective symptoms 
or produce disability. Particular interest is 
attached to the quite marked dysplasia in the 
metaphysis of the bones as well as the surface 
growths. 

The second case occurred in a man aged 
twenty-eight, with a history of childhood 
rickets, and showed a generalized bone disturb- 
ance of rarefying type, probably metaplastic 
and metabolic in origin. The patient had diffi- 
culty in walking owing to weakness and stiff- 
ness with some pain in the calves. Roentgen-ra) 
examination showed diffuse calctum absorp- 
tion.in all the bones and the presence of many 
subperiosteal fractures, without any deformity 
in spite of a strong predisposing factor in the 
shape of a bad static disturbance in the knees. 
Attention to the metabolism of the patient 
with administration of mineral-containing 
foods and cod liver oil resulted in a considerable 
improvement. 

Case 3 occurred in a man thirty-five years 
old of somewhat nervous or neurasthenic 


disposition. In a year or so a slight bowing of 


the legs appeared, and later on there appeared 
complaint of increasing pain of the limbs, 
hips and back. The general physical examina- 
tion at that time gave at once the impression 
of an old man with Paget’s disease: the head 
seemed large for the height, the physiological 
curves were distinctly exaggerated in the spine, 
and the ribs at the sides were overlapped by 
the iliac crests. The hips were prominent, the 
pelvis in width suggested the female and the 
limbs noticeable bowed in varus. 

Although the age of this patient was against 
the diagnosis of Paget’s disease yet the roentgen 
examination indicated diffuse bone changes 
with deformities with large cystic areas sug- 
gestive of osteitis fibrosa; and the skull roent- 
genograms seemed absolutely typical of Paget’s 
disease. A segment of bone was removed from 
the right iliac crest. The microscopic diagnosis 
was osteitis fibrosa. The patient has improved 
somewhat on high phosphorus and calcium 
diet and attention to general hygiene. This 
interesting case would seem to indicate that 
the condition described by Paget is the end- 
result of a bone disorder beginning early in 
life and having at that time the pathological 
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features which are associated with the term 
osteitis fibrosa cystica and which in the past 
was erroneously looked upon asa bone neoplasm. 


Murpuy, T. Adamantine epithelioma. 
Radiology, November, 1924, ili, 377-387. 


The epithelial cells of adamantinoma exhibit 
all variations in form between stratified squa- 
mous epithelium and specialized adult enamelo- 
blasts. The tumors have been observed from the 
sixth to the seventieth year of age. The dura- 
tion of the process is usually prolonged, and 
as high as thirty-eight vears has been reported. 
The lower jaw is the chief site of cystic tumor 
while solid growths occur more in the upper jaw. 
Deep-lying multilocular tumors may 
the sacrifice of the whole maxilla in thei 
extirpation. The prognosis in the solid tumor 
is more unfavorable than in the cystic type. 

A case is reported by the author occurring 
in a laborer aged fifty-seven. The large, rounded 
tumor was on the left side of the face extending 
from the level of the zygoma to the upper lip 
as far as the midline in front and over to the 
right side of the nose. The tumor was dark in 
color, fluctuated freely and was firmly adherent 
to the deep structures. The roentgen-ray 
examination disclosed the tumor mass extend- 
ing outward from the region of the maxilla. 
It showed evidence of generalized new bon 
formation throughout. The calcification was 
suggestive of a calcifying chondroma. The 
operation made use of the electric coagulation 
knife for everything except the skin excision. 
All the bones on the left side of the face includ- 
ing the floor of the orbit, the hard palate, the 
malar bone and the superior maxillary were 
excised. The orifice of the mouth and som 
mucous membrane were conserved. The patient 
has shown no evidence of recurrence for almost 
a year. 

The gross appearance of this tumor was 
characteristic. It looked like a 
osteitis fibrosa. 


O’Brien, FrRepertcK W. The diagnosis of 
acute osteomyelitis by x-rays. Boston M. e& 
S. J., Sept. 11, 1924, exci, 484-487. 

The author gives a brief restatement of our 
knowledge on the subject of acute osteomyelitis 
and stresses the differential and corroborative 
value of roentgenographic examination. An 
unqualified diagnosis of acute osteomyelitis 
by roentgen rays is fallacious because in the 
first twenty-four to seventy-two hours after 
onset the changes for the most part are micro- 
scopic. In other words, a patient having the 
classical clinical signs and showing a negative 
roentgen picture may be definitely diagnosed 


require 


polycy stic 
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as having the acute condition rather than the 
chronic. The cardinal clinical signs are increas- 
ing pain and tenderness just below a joint, 
with constitutional reaction of fever, rapid 
pulse, and marked leucocytosis in six to eight 
hours from the first suggestion of pain, followed 
by redness and swelling in from twenty-four 
to thirty-six hours. 

Experience shows that six to fifteen days may 
elapse before signs of reduction in density of 
bone can be shown roentgenographically. If 
the osteomyelitis is a diffuse process the 
reduced density appears first in small scattered 
areas of the metaphysis and later on, there 
appears evidence of involvement of the thicker 
portions of the cortex. In the treatment of this 
condition it Is wiser to operate than to wait 
for roentgen evidence of bone change. However, 
roentgen examination is of great value in the 
differential diagnosis of atypical bone lesions 
near the joints that may simulate acute 
osteomy elitis. 


SHERMAN, DeWirr H., AND Kor NIG, EDWARD 
C. A study of gastroenteroptosis in children; 
its relation to recurrent vomiting with 
ketosis. Arch. Pediat., September, 1924, xli, 
595-010. 

The only time to cure gastroenteroptosis 
is in young children. It can merely be relieved 
but not cured in the adult. Recurring vomiting 
attacks in children are frequently due to this 
condition, either as a simple mechanical 
abnormality or one markedly influenced by 
perverted nervous reactions. 

The roentgen ray in the hands of Forssell, 
Barclay and other roentgenologists has disclosed 
a very complex mechanism involved in the 
motility of the intestine as a whole, and of its 
mucosa. Consequently a simple explanation 
of the etiology in enteroptosis is hardly to be 
expected. Three cases in children are reported. 
A typical roentgen finding follows: The 
stomach Is very much enlarged and contains 

large gas bubble, the diaphragm on the left 
is thin, the pylorus is shut off, nothing passing 
through for some minutes after the opaque 
meal was given. Four hours later the stomach 
is empty with the head of the meal up to the 
cecum. Colon injection shows a much enlarged 


colon with the transverse segment dipping 


down to the pelvis. Posture, rest or support 
are essential for a cure of this condition in the 
child and a properly applied support often 
yields astonishing results. 


SouTHAM, A. H., AND W. J. S. 
Cervical ribs in children. Brit. M. J., Lond., 
Nov. 8, 1924, No. 3332, 844-845. 


This condition is a congenital abnormality 
and may be found in children at all ages. 
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In 13 recorded cases 12 were bilateral, and 10 
occurred in girls. A description is given of one 
case in a girl aged twelve. The diagnosis will 
emerge only after a roentgenographic examina- 
tion. In the majority of cases symptoms do not 
appear until adult life. In young children, 
however, vey definite symptoms appear in the 
upper limbs similar to those seen in adults. The 
delay in the onset of symptoms ordinarily 
may be due to the ossification of the rib which 
is not complete until about the twenty-fifth 
year. Only rarely are the symptoms such as to 
necessitate a treatment by operation. 


VAUGHAN, R. T., AND Brams, WILLIAM A. 
™ early recognition of acute perforation of 
gastric and duodenal ulcer by x-ray examin: 1- 
tion of spontaneous pneumoperitoneum. 
Surg., Gynec. e* Obst., November, 1924, xxxIx, 
610-617. 


Roentgen examination disclosed free gas in 
the peritoneal cavity in 13 out of 15 cases of 
anatomically proved acute perforation of 
gastric or duodenal ulcer. This ts rarely found 
in any other condition that might be confused 
with perforated peptic ulcer. The free gas is 
found as early as two hours after occurrence of 
the acute perforation. In some cases the gas 
bubble is observed roentgenologically before 
there has been an appreciable change in the 
percussion sounds of the liver. A comparatively 
small quantity of air is necessary for roent- 
genological detection. 

The presence of free air in the peritoneal 
cavity 1s demonstrated by observing a clear, 
distinctly bright zone which shifts on change in 
posture of the patient. The outline of this air 
space will be determined by the location of 
the bubble and by the nature of the bounding 
structures. The most typical picture Is seen 
when the patient is upr he: ; the air bubble then 
assumes a narrow, distinctly sickle-shaped 
outline which disappears on change of posture. 
A sufficiently characteristic picture may also be 
obtained by placing the patient on the left 
side and observing the bubble between the 
external abdominal wall and the surface of 
the liver. The entire observation may be made 
with a roentgenoscopic screen. 

Proof that the air bubble is free is obtained 
by altering the posture, when it will be observed 
that the bubble seeks the uppermost portion 
of the abdominal cavity. The sign is of great 
value because it enables an early and definite 
diagnosis to be made without danger to the 
patient. Roentgenoscopy gives all the necessary 
information and plates are of value only when 
a permanent record is desired. Presence of 
free air in the peritoneal cavity is a valuable 
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sign but must not be used alone in determining 
a diagnosis. 


Weser, JouHn W. A graphic method of report- 
ing chest roentgenograms. Am. Rer. Tuberc., 
Balt., October, 1924, x, 175-176. 

When roentgenographic changes show con- 
siderable variation in appearance and distribu- 
tion, even a detailed description of the chest 
roentgenogram often fails to visualize satis- 
factorily the pulmonary shadows. A descrip- 
tion is given of a graphic method of recording 
roentgen changes of the chest in which the 
familiar symbols used in the physical examina- 
tion have been retained so far as possible, and 
rough sketches are utilized. A graphic chart 
supplemented by a brief summarized descrip- 
tion leaves a useful objective record of the 
findings. 


Wuitaker, LesTeR R., AND MILLIKEN, GIBBs. 
A comparison of sodium tetrabromphenol- 
phthalein with sodium tetraiodophenolph- 
thalein in gall-bladder radiography. Surg., 
Gynec. e* Obst., January, 1925, xl, 17-23. 
A series of experiments is reported which 

indicate that sodium tetraiodophenolphthalein 
has definite advantages over the analogous 
bromine salt for use in biliary cystography. 
Calculation shows that the ratio of opacity 
of the bromine to the iodine salt is approxi- 
mately 1 to 2. In a series of dogs it was found 
that it required on an average only 56 per cent 
as much of the iodine salt as of the bromine 
salt to produce a shadow of the gall-bladder. 

The comparative toxicity of the two salts 
was studied. It was found that rabbits varied 
greatly in their reactions. There was very little 
difference in the toxicity of the two salts to 
cats. Essentially the same results were found 
in dogs and in guinea pigs. Large doses pro- 
duced hyperpnea at once, weakness, restless- 
ness, drowsiness, occasionally diarrhea, and 
finally prostration, coma and death. The salts 
are apparently rapidly eliminated. 

One of the authors acted as subject for com- 
parison of the effects of the two salts. He 
received 5.5 gm. of the bromine compound 
dissolved in 40 c.c. distilled water injected 
by gravity in a single dose into the basilic 
vein, followed by 200 c.c. of saline. After a mild 
malaise he was completely recovered in two 
days, except for slight tenderness in the injected 
vein. Eight days later he received an injection 
of 3.5 gm. of the iodine compound dissolved in 
50 c.c. of water containing 1.5 c.c. of 10 per 
cent sodium carbonate. He was completely 
recovered from the effects of this injection by 
the second day. The dose given in the bromine 
salt test was 0.08 gm. per kilo of body weight. 
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The dose in the iodine salt test was 0.05 gm. pe! 
kilo of body weight. Yet roentgenograms show 
that the denser shadow was produced by the 
iodine salt. This shadow persisted longer, being 
still present in the 24-hour plate. It would 
appear therefore that tetraiodophenolphthalein 
is preferable to the bromine compound for us« 
in biliary cystography. 


ROENTGEN AND RADIUM 
THERAPY 


Czepa, ALois. Roentgen treatment of malig- 
nant tumors. Wein. klin. Webnscbr., Sept. 
11, 1924, xxxvii, 898-901. 

It is self-evident that radiation treatment 
alone does not suffice. If at all possible, the 
bodily strength of the patient should be 
improved by general exposure to altitude sun 
(ultraviolet light). An energetic arsenic treat- 
ment has been found to be indispensable as 
an adjuvant to roentgen treatment. Cacody! 
preparations are too mild and arsenic per os 
is usually poorly tolerated. Intravenous injec- 
tions of solarson have been well received. 

Although the roentgen rays cannot be 
expected to cure these conditions, their amelio- 
rative effect is pronounced and invaluable. The 
combination of surgical treatment with roent- 
gen radiation has shown an encouraging net 
result in the treatment of rectal carcinoma. 
The procedure has been to establish an anus 
preternaturalis and administer prophylactic 
radiations. Then 6 weeks later radical operation 
is performed for the removal of the carcinoma. 
This is followed 8 weeks later by a further 
prophylactic radiation. This procedure has 
vielded 29.5 per cent permanent recoveries 
whereas the previous simple surgical treatment 


vielded 10 to 12 per cent. 
Ewinc, JAmes. The diagnosis of cancer. 
J. Am. M. Ass., Jan. 3, 1925, Ixxxiv, 1~4. 


The pathologist should endeavor to rende: 
a clinical diagnosis and not merely a histologic 
report. This demands all available data in the 
case and the investigation will often lead to th« 
examination of the patient and a consultation 
with the physician in charge. Altogether too 
much is demanded in a laboratory report upon 
a sample of tissue unaccompanied by necessary 
clinical details. A caution is sounded against 
the tendency to expect reliable laboratory 
reports on short notice. Time must be allowed 
for adequate technical manipulation and study. 
It is a wise thing for the pathologist never to 
express a verbal opinion in a difficult case but 
always to write It out stating that some essen- 
tial data may be missing. 

With respect to the frozen section method of 
diagnosis Ewing has found it 


not always reli- 
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able; as a matter of fact he states, “having 
made more errors by the frozen section method 
in breast cases than by the gross examination, 
I have not resorted to frozen sections in this 
field for many years and rely almost entirely 
on gross inspection of the breast tissue.”’ This 
means that the cancer surgeon should make 
himself proficient in the recognition of cancer 
by sight and touch. 

Roentgenography has enlarged the oppor- 
tunity for study of the gross anatomy of 
tumors and should correspondingly diminish 
the indications for biopsies and exploratory 
operations. In the field of bone tumors and | 
several other departments it has become an 
indispensable aid in diagnosis. Without the 
control of the roentgenogram the diagnosis of 
bone tumors labors under severe handicaps. 
The roentgen ray is also of service in excluding 
an osteogenic origin of tumors. 

The biopsy for the diagnosis of tumors Is an 
appealing method to the unthinking but experi- 
ence has shown that it is beset with consider- 
able hazard for the patient. It cannot be denied, 
however, that in many instances it Is an indis- 
pensable aid. 

The results of radiation therapy have 
revealed data that may be useful in the diag- 
nosis of cancer which may ultimately form an 
important body of diagnostic criteria that will 
replace many operative procedures. Thus, 
giant cell tumors of bone respond to external 
radiation by initial swelling followed by 
regression and restoration of the shaft, while 
most osteogenic sarcomas exhibit no such 
changes. Very cellular myomas yield promptly 
to radiation while tumors forming bone or much 
interstitial tissue are resistant. Many lympho- 
sarcomas melt rapidly under radiation leaving 
little fibrosis, while Hodgkin’s granuloma is 
more resistant and leaves cicatricial masses. 
Areas of chronic mastitis become swollen and 
indurated under radiation while cancerous 
masses generally recede and leave very hard 
cicatrices. Moreover cellular testicular tumors 
recede promptly under radiation while the 
adult type of teratoma with cartilage and 
epidermoid cysts shows no such change in 
volume. Vascular fascial sarcomas of the 
intramuscular planes yield to radiation while 
the ordinary neurogenic sarcoma Is extremely 
resistant. 

The reactions in the white blood picture 
were studied in collaboration with Dr. Sprung- 
mann. It is known that deep roentgen treat- 
ment in large doses causes a great reduction 
in the total leucocyte count and practically 


complete disappearance of lymphocytes. Milder 


doses produce less extensive changes and 
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permit regeneration. The same phenomena 
have been observed in the application of deep 
roentgen therapy to pulmonary tuberculosis. 
The dosage which was between 2.5 and 15 per 
cent of a skin unit dose caused a temporary 
reduction in the total count, frequently after 
an initial increase. In general, cases with least 
advanced fibrous change of tuberculous tissue, 
that is the more nodular and fibronodular 
cases, show blood reactions to smaller doses 
which are more pronounced and more enduring 
than those in the fibrous type of the disease. 
Pronounced changes may of course be obtained 
in the latter group with increased doses. Occa- 
sionally, there is a reduction in eosinophiles 
which is followed by a return to the normal 
and often by an eosinophilia. 

In favorable cases, the lymphopenia resulting 
from roentgen therapy is followed by a pro- 
nounced lymphocytosis; and a_ continued 
lymphopenia is considered a very unfavorable 
sign. The basophiles show nothing unusual, 
and not infrequently there was observed a 
temporary monocytosis following irradiation. 

Animal experiment shows that these postra- 
diation blood changes are critical and should be 
carefully followed and certainly not pushed to 
extremes. 

Deep roentgen therapy promises a good 
deal but it should be applied carefully in selected 
cases and with small graduated and uniform 
doses. 


Szemco, Geore. A case of icterus treated with 
roentgen rays. Deutsche med. Wcbnscbhr., 
Nov. 14, 1924, I, 1584. 

A patient suffering from icterus with slight 
enlargement of the liver together with intense 
urobilogenuria, urobilinuria and abilirubinuria 
and no alcholic stools received roentgen treat- 
ment applied to the spleen. The result was 
disappearance of icterus and restoration of 
working capacity. After a year of complete 
good health he reported again with icterus, 
which this time was characterized by an exclu- 
sive bilirubinuria. Melena was present, the 
liver area was very resistant and the liver 
surface appeared very rough. He succumbed 
rapidly to the condition and at necropsy 
the following picture appeared: There was a 
carcinoma of the free bile passages and a non- 
carcinomatous penetrating duodenal ulcer 
below the papilla vateri. 

It appears probable that roentgen treatment 
had had a favorable effect upon the liver 
carcinoma in prolonging life for a year. It is 
also possible that the patient may have had 
a disease similar to Hanot’s cirrhosis which 
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was favorably affected by the roentgen treat- 
ment and upon which carcinoma had subse- 
quently developed. 


Towne, E. B. Cessation of diabetes insipidus 
on roentgen-ray treatment of pituits ury gland. 


J. Am. V0. Ass., Dec. 27, 1924, Ixxitl, 2085 
2087. 
A man aged thirty-three suffered from dia- 


betes insipidus associated with a defect in the 
upper temporal quadrant of the right visual 
field. Syphilis, tuberculosis and other possible 
factors seemed to be excluded. The sella turcica 
was found to be at the upper limit of normal 


size and a diagnosis of pituitary tumor was 
made. The patient received roentgen-ray cross 


fire treatment to the pituitary region. Three 
months later the visual fields had returned to 
normal and have remained so and the urinary 
output was very much reduced. There was a 
recurrence five months later which again 
appeared to respond to radiation treatment. 
Another recurrence in the eighth month 
responded to the same treatment although 
more slowly. Very striking improvements and 
relapses in the physical and mental condition 
of the patient coincided with the drops and rise 
of the urinary output. From the evidence it 
seems proper to conclude that in this case 
diabetes insipidus was cured as a 
recession of a pituitary tumor following roent- 
gen-ray treatment. 


Pautrier, L.—M. The treatment of lichen 
planus by roentgenotherapy of the spinal 
cord. Bull. Soc. frang. de dermat. et svpb., 
Par., July, 1924, No. R.S., 159-161. 


The writer gives further reports on the cure 
of cases of lichen planus by means of trradia- 
tions of the various levels of the spinal cord. 


The first case, a man, aged sixty-seven, pre- 
sented about thirty small papules of lichen 


planus on the fore-arm, and a certain number 
of papules in the region of the sides and on the 
abdomen; in the lumbar region, the eruptions 
were more extensive and confluent, of the 
nature of lichen planus obtusus. He received 
irradiations in a dose of 2 H filtered through 4 
mm. aluminum, along the entire length of the 
vertebral column. This dosage seemed to be 
too weak, but in another similar case, it checked 
the eruptions completely and effected a definite 
cure. Finally, the technique was refined so 
that the vertebral column was treated in.8 
sections or fields, 4 on each side, each receiving 
3 H through 5 mm. aluminum. With this new 
technique, the writer was able to cure 2 cases 
without failure. The above case, in which 
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result of 


failure resulted from the use of 2 H 
through 4 mm. aluminum, was subjected 

treatment again, using the new technique, 
with complete cure. Another case with general 
eruptions over practically the entire body, 
even in the mucous membranes of the mouth, 
was subjected to the new treatment (3 H 
through 5 mm. Al) on each side of the verte- 
bral column. The eruptions were checked and 
began to turn white. After continued treatment, 
the eruptions disappeared, even those in the 
mouth. Irradiations of only the cervical 
section of the vertebral column was effective 
in curing lichen planus affecting only the mouth 
and tongue of another patient. It seems, then, 
that the section of the cord treated 
depend upon the location of the eruptions. 


filtered 


will 


PautrierR, L.—M., Stricker, AND METZGER. 
Painful polymorphous dermatitis in an old 
man, of vesicular type and of grave nature, 
treated with arsenic and by irradiation of 


the spleen with the roentgen ray. Bull. 
Soc. frang. de dermat. et sypb., Par., July, 
1924, No. 7, R.S., 126-133. 


A detailed case report is given of an old mar 
(aged 78 years), suffering from a grave form of 
dermatitis, with erythema and extensive vesi- 
cles. The vesicles were often hemorrhagic and 
were rather densely distributed over the arms 
thighs, the lumbar region and the scrotum; 
they were very painful and sensitive. Th 
temperature for several weeks ranged from 38 
to ° 39- 6°C. Nephritis was manifest by albuminu- 

, presence of epithelial cylindroids and blood 
in the urine. The daily output of urine 
decreased to 500 c.c. When the patient first 
entered the hospital, blood examination showed 
3,700,000 erythrocytes, and 8,500 white cells; 
polynuclears, 51 per cent. Later on, the 
polynuclears increased to 73 per cent. The 
patient at times was in a semicomatose condi- 
tion. Intramuscular injections of an 
compound called “sulfarsenol” in doses of 
0.06 up to 0.12 c.c. were made, and at the 
same time treatment of the spleen was carried 
out by irradiation by means of the rontgen ray 
in a dose of 3 H through 5 mm. aluminum. The 
following day a marked improvement was noted. 
No more vesicles were formed in the following 
four days. The patient’s appetite increased. 
Fight, 14 and 21 days later, further injections 
of sulfarsenol were made; the improvement 
continued rapidly. Twenty-four days after 
the first treatment with roentgen rays, another 
treatment was given in the same way (3 H 
through 5 mm. aluminum); this was followed 
2 and 11 days later by intramuscular i injections 
of sulfarsenol. The condition entirely 


arse nic 


was 


checked and after a short time the patient was 
discharged as cured. 

Modification of the constituents of the blood, 
especially the plolymorphonuclears, the coagu- 


lation time and the excessive suffusion of 
serum was probably affected by the irradiations 
with the roentgen ray, causing a reduction in 
the white cells, and checking of the hemor- 
rhage. At any rate, under the combined action 
of the arsenic treatment and the roentgen ray, 
the formation of vesicles was checked. The 
condition, however, might have up 
spontaneously; further experience in treatment 
of similar conditions wil be 
definite conclusions may be reached. However, 
it is reasonable to assume that irradiations of 
the spleen would have an effect on the blood 
similar to that noted in this case, and previous 
work on the effect of the roentgen 
coagulation time of blood is further proof of 
beneficial effect in such conditions 
here. 
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Ropsinson, G. ALLEN. Radium treatment of 
neoplasms of the upper air passages. J. 
Am. J. Ass., Jan. 24, 1925, Ixxxiv, 248-250. 
A brief report is given based upon observa- 

tion of 500 cases treated with radium during 

the last five vears. In 40 cases of angiomas of 
the nose, cheek and lip, uniformly good results 
have been obtained. Growths 2 cm. or less in 
diameter are needled with small 5 mg. platinum 
radium needles placed 0.5 cm. apart and 
allowed to act for two hours; while more exten- 
sive growths require surface applications of 
gamma radiation in erythema and 
repeated from four to six weeks later. 
Papillomas of the nose and tongue yield to 
radium successfully but multiple papillomas of 


dose 


the larynx do not respond so well. It may be 
that the relative inaccessibility of some of 
these may account for the poor results. In 


multiple papillomas the procedure now is 
surgical removal followed by external radium 
application to the larynx. 

In 2 cases of poly ps of the nose treated during 
the last six months retardation of growth and 
longer freedom from recurrence has been noted. 


Postoperative irradiation is indicated, the 
treatment consisting of applications of an 


adjustable lead applicator with 50 mg. for one 
to three hours. The mode of application is 
illustrated by drawings in the original. 

In 5 cases of rhinoscleroma, 3 with complete 
nasal obstruction were relieved by irradiation, 


and in the other 2 cases no clinical evidence of 


of the 
radium 


remains. Fibromas 
are amenable to 


the disease now 
nasopharynx also 
therapy. 
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Astonishingly results have been 
obtained in 50 cases of chronic tonsillitis, but 
it is the author’s opinion that surgical removal 
when possible is the treatment of choice. 

In the treatment of malignant neoplasms, 
the oral cavity must be made as aseptic as 
possible previous to radium treatment because 
the reaction from radium is greater when 
complicated by infection. In 11 cases of car- 
cinoma of the maxillary antrum, 3 are markedly 
improved, 2 are unimproved and 6 are dead. 
In 10 cases of sarcoma of the antrum 4 are 
improved, 2 are clinically free from disease 
for two years and 4 are dead. A combined 
radium and surgical treatment for malig- 
nancies of the and accessory sinuses Is 
advisable. External application of 1000 mg-hr. 
to each of four areas at a distance of 3 cm. 
is given preliminary to operation and may be 
repeated with benefit. The four areas comprise 
two over the antrum area and two over the 
lymph nodes in the neck. Radical surgical 
removal within a few weeks plus internal 
irradiation with 100 mg. radium for twenty- 
four hours follows. Both internal and external 
treatments are repeated at intervals of four 
to six weeks until the best result possible is 
obtained. 

Epithelioma of the lip can be diagnosed clint- 
cally, and section for diagnosis should not be 
taken. Surgical removal of epithelioma of the 
lip is to be condemned. The radium treatment 
consists in the implantation of small 5 mg. 
platinum radium needles into the base of the 
growth from the skin toward the mucous 
membrane. The needles are placed 0.5 cm. 
apart and allowed to act for four to six hours. 
One treatment is usually sufficient to remove 
the primary lesion. External application to 

the glands of the neck whether palpable or 
not is made as follows: 1000 mg-hr. at a dis- 
tance of 3 cm. Is given to each of four areas 
on either side of the neck. Extensive metastatic 
glands should be resected and the resection 
followed with irradiation. The implantation of 
bare emanation seeds at this time would seem 
logical. 

Of 39 cases of epithelioma of the lip, 11 are 
free from the disease for more than a year, 
the average being 2.2 years. Five of the patients 
free from the disease had palpable glands and 
3 of these are now free for a period of three 
vears. Seven patients have been treated during 
the last year and are improved. Of the remain- 
ing 21 cases, 4 could not be traced and the 
others are either dead or unimproved. 

Carcinoma of the tongue should be consid- 
ered a condition to be treated with radium 
rather than surgery. Primary carcinomas of 


nose 
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the anterior portion of the tongue yield good 
end-results with radium, while those of the 
posterior portion and advanced cases show 
satisfactory palliation. Primary carcinoma of 
the tonsil yields good curative results and 
advanced cases yield worth while palliative 
results. Implantation of 10 mg. platinum 
radium needles for six to eight hours into the 
growth and surrounding tissues I cm. apart Is 
the present treatment. The glands of the neck 
are dealt with in a manner similar to that 
employed for epithelioma of the lip. In 60 
cases of carcinoma of the larynx 90 per cent 
showed metastases to the glands of the neck. 
In early intrinsic carcinoma of the larynx not 
involving the cartilage, removal under suspen- 
sion laryngoscopy with implantation of radium 
needles is advocated as a conservative proce- 
dure. Laryngectomy offers the best 
for recovery in the intrinsic cases 
cartilage. 


chance 
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Runstr6m, Gosta. Experiences of the final 
results In roentgen treatment of tuberculous 
lymphomata. Acta radiol., Stockholm, Dec. 
31, 1924, il, 486-493. 

An analysis is made of 145 cases of tubercu- 
lous lymphomata treated by roentgen therapy 
from 1911 to 1921. The material comprised 18 
cases of simple glandular hyperplasia, 41 of 


glandular hy perplasia with periadenitis, and 
86 of broken-down glands and _ eventual 
fistulas. The end-results have been good. 


Of the total, 40 per cent are healed and free 
from symptoms; 50 per cent have some small 
indolent glandular remains, and 9.5 per cent 
were completely healed after recurrence. Only 
one case shows a persistent fistula. 

Skin changes were found to occur in 25 cases 
(17 per cent of the total), namely, in 
dry, thin skin, and 7 cases atrophy with 
telangiectasis. These changes have been most 
common in cases with fistulas. Necrosis, ulcera- 
tions and organic lesions were not observed. 
The skin lesions in general can be avoided by 
limiting the doses and duration of treatment. 
Contributory causes to the skin changes are: 
excessive dosage, frequently repeated doses 
during a long period even when using small 
doses, renewed treatment of recurrence in 
previously treated areas and skin irritation 
from persistent secretions from fistulas. 

A highly individualized technique is recom- 
mended for the administration of roentgen 
radiation. Depending upon the extension and 
condition of the glands, roentgen radiation 
should be administered in 4 to 6 series of single 


18 cases 


doses, ranging from one-fifth to one-third skin 
unit doses, 39 cm. spark gap, 30 cm. skin 
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focal distance, through 4 mm. AI or 0.5 mm. 


Cu or Zn. 


SCHILLER 11, WALTHER. Completed pregnancy 


as a result of roentgen irradiation. Wien. 
klin. Webnscbr., Nov. 13, 1924, XXXvii, 
1190-1191. 


The patient, forty-three years old, had com- 
plained of excessive hemorrhages during recent 
menstruations, and examination disclosed a 
myomatous condition of the uterus which she 


declined to have operated. Two previous preg 


nancies had aborted in the second month 
each. 
lo relieve the excessive menstrual hemor- 


rhage, she received roentgen radiation. The 
intention was to produce complete sterilization 
but the apparatus used was apparently 
inadequate for this purpose. The menstruations 
ceased but it was soon discovered that a 
pregnancy was at least partly responsible for 
this condition. She entered the hospital as a 
primipara at forty-three years. The birth was 
complicated by febrile conditions which made 
necessary a supravaginal amputation of the 
myomatous uterus and the left ovary. Histolog- 
ical examination of the ovary showed exten- 
sive follicular degeneration caused by roentgen 
rays. There was discovered the corpus luteum 
verum and a single remaining Graafian follicle. 

It appears that the roentgen treatment while 
it did not completely eliminate ovarial function 
had, by producing a six months’ amenorrhea, 
aided recovery of the endometrium and thus 
permitted a normal fertilization. Possibly 
reduction in size of the myomas by the radia- 
tion may have helped in the process. 


Scumitz, Henry. E nd- results of the treatment 


of cervical carcinoma with radium and 
roentgen rays. J. Am. M. Ass., Jan. 10, 


1925, Ixxxiv, 81-84. 

A statistical report is given on 450 cases of 
carcinoma of the cervix of the uterus observed 
between 1914 and 1923; 345 of the patients 
had primary carcinoma and 104 had recurrence 
following panhysterectomy. The age distribu- 
tion of these patients is essentially the same as 
that reported in the literature on this disease, 
41.5 per cent occurring in the ages 46 to 55 
years and 77 per cent between the ages 36 and 
60. The incidence of the number of pregnancies 
has been of special interest. Of 400 consecutive 
cancer cases, 60 per cent had three or fewer 
pregnancies or were childless. This percentage 
was found in non-cancerous women of 
comparable ages. 


also 


It is inferred from this fact 
that chronic infections resulting from trauma 
and bacterial infections predispose to cancer 


and that the number of pregnancies probably 
plays a secondary role as a predisposing factor. 
The prominent presenting symptom that 
induced the patient to seek medical aid was 
hemorrhage, 61.5 per cent; pain, 20.1 per cent; 
discharge, 14.7 per cent. 

From 1914 to 1918, 103 primary and 48 
recurrent carcinomas of the uterine cervix 
were treated with the combined method of 
radium and roentgen rays according to tech- 
nique described in previous contributions. 
Sixteen of the primary cases have passed the 
5-vear limit well and free from recurrence, 
giving an absolute cure of 14.5 per cent. 
Only 2 or 4.5 per cent of the 48 patients 
with recurrent carcinomas passed the 4-year 
period. It is pointed out that cases of primary 
carcinoma that are considered operable are 
retained by the surgeons and therefore the 
above group represents an unfavorable one 
from the standpoint of judging the value of 
radiation therapy. Comparison of the results 
with those obtained in other clinics in America 
and in Europe indicate that the end-results of 
radiation therapy compare favorably with 
those obtained in other clinics and that radia- 
tion therapy of cervical cancers deserves a 
definite place in the treatment of this disease, 
especially in the borderline and clearly inoper- 
able groups. 


ScHREINER, B. F., aNp Martrick, WALTER L. 
Results of radiation therapy in leukemia and 
lymphogranuloma. J. Cancer Research, 
December, 1924, Vill, 504-514. 


In the series of leucemias, totalling 25 cases, 
16 were of the lymphatic type and 9g of the 
myelogenous (2 of each being described in 
detail). It is believed that some form of 
medical treatment should be used in conjunc- 
tion with radiation wherever possible. The 
symptomatic response was more constant to 
radiation treatment. 

High voltage roentgen-ray and radium 
treatments are considered comparable methods. 
The early cases were treated with 140 kv. 
crest, 4 mm. Al, short target distance, to the 
long bones, spleen and adenopathies. Later, 
radium pack giving 15,000 to 16,000 me-hr. 
filtered through 2 mm. brass and 1 mm. Al 
was used. Those treated with high power 
roentgen rays received 8 ma. at 198 kv. peak, 
through 0.5 mm. Cu, long target distance and 
the results were equally encouraging. The 
leucemic tissue is nowadays subjected to 
definite dosage from either form of radiation, 
although the optimum remains yet to be 
determined. 
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The results have been encouraging and the 
remissions were secured with least inconveni- 
ence to the patients. 

Report is also included of the results in 46 
cases of Hodgkin’s granuloma, all of which 
were verified by biopsy. The radiation treat- 
ment was administered in the same manner as 
in the leucemias, the adenopathies and spleen 
when enlarged being the objects of treatment. 
The technique and apparatus employed were 
identical with the exception of the dosage. 
Here the attempt was made to deliver a large 
dose of radiation to the granulomatous tissue, 
something between 60 and 70 per cent of the 
skin erythema dose. The treatment of each 
part was repeated after two months, if indi- 
cated. Here also there is uncertainty as to the 
optimum dosage. The results are similar to 
those obtained in the leucemias. After treat- 
ment, remissions are occasionally observed to 
last over long periods of time, but a cure has 
never been achieved so far as is known. 


Simpson, C. AuGustus. X-ray treatment of 
hyperthyroidism and toxic goiter. Radiology, 
November, 1924, tll, 427-431. 


A report is given summarizing results in 200 
cases. In over 60 per cent of these the toxic 
symptoms were associated with either begin- 
ning menstruation, menopause, or pregnancy. 
Focal infections in the mouth did not play 
such an important part in the origin of the 
symptoms as some change in the ovaries. 

In addition to the metabolism test, it is 
stated that the Kottmann test for thyroid 
function will, with some refinements, prove of 
value to the roentgen laboratory. Sixteen tests 
made on hyperthyroid cases were found to 
check fairly well with the symptoms. In 
addition to the other classical symptoms, four 
prominent points of diagnosis are mentioned 
which are usually quite prominent. At least 
75 per cent of the patients had widely dilated 
pupils and a consequent irritability to light. 
Another frequent symptom is air hunger and a 
sense of suffocation. A third symptom is an 
unusually large appetite, associated with 
intense nervousness,1and loss of weight. A 
fourth symptom is perspiring hands. 

The present treatment by roentgen rays 
consists of 5 ma., 7-In. gap, 3 mm. Al, 10-in. 
distance for 6 min. This dose is given through 
an oval hole in lead rubber 245 X 3!% inches 
over each lobe of the thyroid. Another dose is 
given over the thymus through a 3 X 4 inch 
portal. These treatments are never given 
oftener than every three weeks. The thymus 
region is treated only once in six weeks. As 
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the symptoms subside the thyroid treatments 
are lengthened to once every four weeks. 

The results in over 200 cases of toxic goiter 
have shown that 70 per cent of the patients 
regained normal weight and a pulse below 85. 
These results were obtained at the end of an 
average of 6 treatments. The exophthalmos 
and tumor were always reduced in the early 
cases, but remnants of both remained if the 
lesion had existed one year or longer. The 
permanency of results compares very well with 
surgery. More than 8 per cent of the patients 
had had from one to three operations with a 
return of all the symptoms; and irradiating the 
thymus alone in some of these surgical failures 
gave brilliant results. 


WestMAN, AxeEL. The results of the prophy- 
lactic, postoperative, radiological treatment 
of carcinoma of the uterine cervix at Radium- 
hemmet in Stockholm. Acta radiol., Stock- 
bolm, Dec. 31, 1924, ili, 502-508. 

The treatment was given by means of tubes 
containing radium bromide, the rays being 
filtered through 3 to 4 mm. lead. The doses 
have, on the average, corresponded to 140 mg. 
of radium bromide and the duration of treat- 
ment was about twenty hours. Roentgen ther- 
apy was applied in series. Generally 4 ports 
of entry were employed, 2 anterior and 2 
posterior, the endeavor being to apply a skin 
erythema dose to each field. The type of roent- 
gen dosage naturally varied during the period 
1914 to 1922 Ww ith improvement In technique. 

An after-examination was made in 29 cases 
operated upon for cancer of the uterine cervix 
and treated postoperatively by radium or 
roentgen rays. Of 12 cases observed for at least 
five years, 4 have remained free from recurrence. 
Only 6 of these cases were, however, radically 
operable from the beginning, whereas in the 
other cases the tumor was found on operation 
to have considerable extension. Two of the 
latter, nevertheless, remained free from recur- 
rence. Of 6 operable cases reexamined three 
vears after operation, 5 were symptom-free. 

This comparatively high percentage of 
cures would indicate that postoperative radia- 
tion therapy should complete the operative 
treatment of uterine cancer. 


Baastrup, Cur. I. A new apparatus for 
determining exactly the extension of the 
area of the patient’s body exposed to roent- 
gen irradiation. Acta radiol., Stockbolm, 
Dec. 31, 1924, ill, 533-534. 

A description is given of a simple arrange- 
ment which serves to indicate the exact area 
of the patient’s body that will be exposed to 
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the roentgen rays. This is accomplished by 
placing an electric bulb in exactly the same 
point where the anti-cathodal focus of the 
roentgen tube will be located during actual 
roentgen-ray exposure. 


Baastrup, Cure. I. A new roentgen stereoscope, 
and a new method of increasing the sense of 
perspective. Acta radiol., Stockbolm, Dec. 
31, 1924, Ill, 30-532. 

Since visual accommodation takes place 
mainly through lateral movements of the eye, 
vertical lines in the stereoscopic roentgenogram 
give a good sense of perspective, while hori- 
zontal lines do not. Thus for instance, roent- 
genograms of the thorax with the patient 
upright are unsatisfactory for stereoscopic roent- 
genography, whereas they are better when 
taken with the patient lying on the side when 
the direction of the ribs is mainly vertical. 
The author therefore suggests as a means of 
increasing the sense of perspective in the 
roentgenogram the use of vertical wires in 
front of and behind the part of the body to be 
examined. 

It is therefore possible to bring out better 
the stereoscopic depth in the thorax by drawing 
lines to aid the eyes, that is by including in the 
roentgenogram vertical metal wires placed 
in front of and behind the portion of the body 
roentgenographed. These wires produce a 
very distinct depth in the stereoscopic roent- 
genogram, and by this means the ribs are made 
to stand out in their proper perspective. These 
wires are of course not detrimental to the 
roentgenograms to any extent worth mentioning. 


CarMAN, Russet, D. Occupational hazards 
of the radiologist, with special reference 


to changes in the blood. 

ber, 1924, il, 408-419. 

Roentgenologists are not and cannot be 
shielded completely from irradiation during 
work. Protection can be only relative and 
the gamma rays of radium and roentgen rays 
of short wave length penetrate ordinary 
barriers appreciably. Even with customary 
safeguards some degree of scattered and 
secondary irradiation is inevitable. Moreover 
some roentgenologists are daring to the point 
of recklessness. Even minimal doses repeated 
day after day through years may be expected 
to produce results that will have to be rec koned 
with. The roentgenologist already recognizes 
all the danger of roentgen dermatitis and the 
chance of emasculation. Considerable recent 
evidence points to a type of intestinal injury 
characterized by diarrhea, loss of weight and 
mucous casts in the stools. While no definite 


Radiology, 


Novem- 


relation to irradiation has been established in 
certain of these attacks occurring in radiolo- 
gists, a systematic study from this standpoint 
might develop valuable information. 

No less than six deaths from aplastic anemia 
have occurred among roentgenologic workers 
and have been reported in the literature. A 


seventh case occurring in Dr. Sylvester is 
described in some detail. There was a drop in 
red blood count to two and one-hall 
and the systolic blood pressure fell from 130 
to 105. In another case reported lymphatic 
leucemia roentgenologist. 
It is not certain that there was a causal relation- 
ship between the occupation and the leucemia 
but the worthy of consideration. 
Attention is also directed to the possibility 
of injuries and fatalities due to high ten 
currents. For the prevention of cumulative 
effects upon workers in roentgen-ray labora- 
tories It is recommended that all practical 
safeguards be installed and that the workers 
be allowed frequent holidays and alternation 
of duties that will permit a break in possible 
continuous action of radiation. 

A bibliography of 88 references on 
subject is appended. 
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Ciuzet, J.. AND KOFMANN, T. Variations of 


the hydrogen ton concentration in_ blood 
of animals subjected to the action of the 
roentgen ray. Compt. rend. Soc. de biol., 


Par., 1924, xci, 946-948. 

Normal animals were irradiated in the region 
of the spleen with various intensities of the 
roentgen ray, and the effect on the pH of 
the whole blood and the blood serum noted 
by the potentiometer method. Using 12 H, 
filtered through 2 mm. aluminum, 
cm. spark and 2 ma., the pH of the whole 
blood showed a slight Increase in alkalinity, 
from pH 7.48 before irradiation to pH. 517 
two days afterwards. However, this increase In 
alkalinity was apparent only on the second 
and sixth days, the pH being the same as 
before irradiation on the other days; the test 
was made up to and including the eighth day 
after irradiation. When 19 H, filtered through 
0.2 mm. Cu plus 1 mm. Al, was used, there 
was only a slight increase in alkalinity, from 
pH 7.69 to pH 7.74 on the fourth and sixth 
days; by the fifteenth day, it had decreased 
to pH 7.70. Using 25 H, filtered through 0.1 
mm. Cu plus 1 mm. Al, the alkalinity increased 
from pH 7.48 to pH 7.51, on the second day, 
then decreasing to 7.46 on the fourth day, 
going back to 7.48 by the fifteenth day. With 
32 H without any filtration, there 
marked decrease in alkalinity three 
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20 


Was a 


hours 
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later, from pH 7.53 to pH 7.44; this figure 
was maintained for four days, when the 
alkalinity increased to pH 7.48 by the eighth 
day, to 7.51 by the tenth day, and back to 
7.45 by the fifteenth day. The rabbits treated 
with 19 H and 25 H did not suffer shock, nor 
inflammation of the skin, nor loss of weight, 
while the rabbit receiving 32 H without metal- 
lic filtration showed distinct shock, loss of 
weight and died twenty days later. In the 
latter animal, the decrease in alkalinity was 
abrupt, and continued throughout the period of 
observation. The tests on blood serum were 
made on a young goat, the rabbit not giving 
enough blood for the purpose. The kid was 
irradiated in the region of the sternum and 
spleen and received 12 H filtered through 1 
mm. Al with a 20 cm. spark and 2 ma. The 
pH of the serum was 7.58 before irradiation; 
the alkalinity was increased to pH 7.62 by the 
sixth day, but diminished to its original figure 
by the twelfth day. It is shown, then, that 
there is only slight change in the H-ion con- 
centration of the blood due to irradiation, 
except when very strong doses are administered. 


Compton, ARTHUR H. The scattering of x-rays. 
Radiology, December, 1924, Iii, 479-485. 
When an electromagnetic wave traverses 

matter, each electron in the matter is set in 

motion by the electric waves. In virtue of 
their motion these electrons themselves emit 
waves at the same rate that they receive them 
from the primary beam. It is these reradiated 
waves W hich, on the classical theory constitute 
the scattered roentgen rays. Thus, the number 
of waves per second and hence also the wave 
length of the scattered rays is necessarily the 
same as that of the primary roentgen rays. 

This theory of scattering of roentgen rays was 

first developed in detail by J. J. Thomson. 
However, a spectroscopic study of the 

secondary rays produced by light elements 
revealed the remarkable fact that the lines 
in the secondary rays corresponding to those 
in the primary beam were all displaced slightly 
toward the longer wave lengths. That is, the 
scattered rays are of greater wave length than 
are the rays which produce them. Consequently 
if these latter observations are reliable they 
sound the death knell of the wave theory of 
roentgen rays and furnish support to the 
theory of radiation quanta. On the latter theory, 
roentgen rays or light rays consist of streams 
of minute particles shot with tremendous speed 
from the target of the roentgen-ray tube or 
from the source of light. These particles or 
quanta do not have the form of a wave but 
are concentrated bundles of energy. Instead 


s 
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of distinguishing a ray by its wave length we 
now specify the momentum or the energy 
carried by each particle. The momentum of 
the quantum particle is inversely proportional 
to what we call the wave length. That is, a 
quantum of hard roentgen rays has a relatively 
large momentum, while a soft 
quantum has small momentum. 
An idea of the magnitude of these quantities 
may be gained by stating that the mass of 
hard gamma ray quantum is about the same 
as that of an electron, the smallest 
ordinary matter. The mass of the ordinary 
roentgen-ray quantum is about !99 as great, 


roentgen-ray 


and that of a light quantum about 


200,000 


as great as that of an electron or cathode 
particle. 

The scattered roentgen-ray quantum will 
have to have less momentum than the incident 
quantum due to the recoil of the electron 
which it strikes. The theory when developed 
mathematically indicates that this decrease 


in momentum corresponds to an increase in 


° 


wave length of 0.024 (1 — cos ¢) A. where @ 
is the angle at which the rays are scattered. 
With ravs of 0.15 A. such as ording rily used in 
deep therapy, there is an increase in wave 


length of about 33 per cent in those rays that 


are scattered backward, that is, when @¢ = 
180°. Quantitative tests by a number of 
workers with one exception have amply 


demonstrated the correctness of the theoretical 
considerations, and it may now be considered 
as established that scattered roentgen radia- 
tion is of somewhat longer wave length than 
the initial beam and that there is a recoil of 
the electron when it scatters a quantum of 
roentgen rays. 

A number of applications of this new theory 
of roentgen rays has been made possible. On 
the basis of this theory it has been possible to 
calculate with accuracy the absorption and 
scattering of hard gamma rays, a calculation 
which was impossible on the usual wave theory. 
This calculation revealed the fact that in these 
very hard rays a considerable fraction of their 
energy is spent in motion. This absorption of 
energy is relatively unimportant for rays of 
greater wave length. It thus becomes apparent 
that to secure the greatest penetration in 


unit of 
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such materials as water or the human body, 

especially when beams of large cross section 

are employed, rays of considerably greater 

wave length than gamma rays should be used. 

Under the conditions which usually prevail 

roentgen-ray treatment the most penetrating 


wave length is probably about o.1 A. 

The most important result of this work 
the information which it gives regarding th« 
nature of electromagnetic radiation. It is 
found that the wave length and the intensity 
of the scattered rays are what they should 
if a quantum of radiation rebounded from an 
electron. Not only this, but the recoiling 
electron from which the quantum has bounded 
has been made visible and has been found 
move with just the speed it should move if a 
quantum had bumped into it. The 
conclusion is that roentgen rays and also light 
rays consist of discrete particles proceeding i: 
definite directions. 
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DeEsJARDINS, ARTHUR U., AND SmitH, FRED L. 
Radiodermatitis and its treatment. N. Orl. 
M. S. November, 1924, Ixxvii, 177-183. 


The mode of treatment depends upon th« 
location of the radiation burn, the looseness of 
adjoining tissues, the thickness of tissue in- 
volved and the blood supply. It was found that 
Dakin’s solution, although useful is of too 
inconstant quality. Dressings with hyclorit 


were found a good substitute for the Dakin 
solution, and exceedingly beneficial cleans- 
ing the wound and _ stimulating epithelia! 


regeneration. Sunlight in conjunction with wet 
dressings is beneficial. Paraffin dressings permit 
the patient to get about, protect the wounds 
and apparently epithelium grows luxuriantl, 
under it if the surface 
products. However the dressing should bs 
changed every twenty-four hours. When 
film of whitish exudate appears, the use of wet 
hyclorite dressings is indicated and in the 
course of two or three days the exudate will 
usually disappear. The use of paraffin dressings 
may then be resumed. 

In the chronic radiodermatitis of roentgenol- 
gitsos halfway measures are pernicious. Early 
radical treatment is safer in the long run and 
sentiment should not influence the 


is free from bacterial 


decision 


as to treatment. 


